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The Society met on the 14th of March, 1855, on which occasion 
the following Paper was read. 

ON LOCALITIES OF FOSSILS OF THE CARBONIFEROUS LIMESTONE OF 

IRELAND. BY JOHN KELLY, ESQ. 

The carboniferous limestone is perhaps the best developed and the 
best defined of the rocks of our island. The formation of which the 
limestone forms a part has a line or junction of sedimentary un- 
conformability at its base, and another at the top, where the New Red 
Sandstone overlies it. In the Carboniferous formation, between those 
two junctions, all the beds are parallel to each other, or in one bundle, 
if I may so term it. Since, therefore, there is such an opportunity,' 
it appears incumbent on our Geological Society to furnish a good 
account of this division of the formation, toward which I hope the 
present paper will be of use. 

Many of the members of this Society are aware that the fossils 
of the carboniferous limestone of Ireland, including the slates which 
lie beneath it, and form a part of the formation, have been described 
by Mr. Frederick M*Coy, late Professor of Geology at the Queen's 
College, Belfast ; and a Synopsis of them printed at the instance of 
Mr. Griffith in 1844; but all will see with regr6t that the usual 
practice in all such works has been departed from in this case, and 
that no locality is given in that book for any one fossil. 

As this Synopsis is now the most complete descriptive account 

of our Irish carboniferous limestone fossils, and is likely to continue 
Vol. VII. Part 1. B 
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80 for some time, this paper is brought forward as an accompani- 
ment to it, and to leave on record the different localities in which 
the fossils so described have been found, so that those localities may 
not be forgotten or lost. 

In considering how this should be done, it appears to me that a 
general Table is the most eligible form ; this to consist of a list of 
the names of all the fossils in the Synopsis ; the authority for the 
original name and description ; the mineral character of the rock in 
which any fossil occurs; and a few* of the chief localities whence 
each was obtained. 

After this Table will be an alphabetical list of all the localities 
in which fossils were found, amounting in number to about two hun- 
dred and eighty; giving the name of the place, with a short descrip- 
tion of the quarry or ravine in which the fossils occur, and its 
bearing and distance from the nearest post-town. Thus a person, 
having even a temporary residence in any town, may know the 
places of interest regarding fossils in his vicinity, and make further 
search, where a first and perhaps imperfect trial has been made 
before. 

As Mr. M^Coy has changed the names of many of the old genera, 
and divided others, I deem it necessary to give the old names, which 
is done by means of letters of reference, and corresponding marginal 
notes. 

In the Carboniferous formation there are four kinds of rocks, 
distinct in mineral character; the lowest or first division of these 
is — . 

1. Old Red Sandstone. 

2. Calcareous slate. 

3. Limestone. 

4. Coal-measures, being chiefly argillaceous shales and slates, 
with some sandstones and ironstones. 

Some of the fossils of the formation are found in sandstone, and 
not in any other of these divisions ; some are peculiar to the cal- 
careous slate ; some to limestone ; and some are found only in the 
black mud deposits or slates of the coal measures. Again, some of 
the fossils are common to two of those mineral divisions, and some 
are found in three of them. The molluscous fossils of the Old Bed 
Sandstone are very few and scarce, being mostly casts, and are in 
general not found in any other division. 
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For these reasons I have thought it advisable to classify the fos- 
sils according to the mineral character of the beds in "which thej 
are found, and I have, therefore, put in the Table four small columns 
to suit the four subdivisions above-named. 

At Benbprb, in the county of Armagh, in^the cutting for the 
Lough Erne and Lough Neagh Canal, a section is visible in vrhich 
sandstones, limestones, and calcareous slates, three or four bands 
of each, are interstratified with one another, in about a quarter 
of a mile of distance, all dipping westward at an angle of about 20^; 
and facts of this nature are not unusual in the north of Ireland. 
In all such cases, the fossil, found in a limestone band, I have put 
into the column for limestone ; every fossil got in calcareous slate 
is marked in the slate column ; and those found in sandstone are 
entered in the column for that rock, and so also with the molluscous 
fossils of the coal series. 

The millstone grit and coal-measures I have included in one 
mineral subdivision or column ; because those two in Ireland are 
conformable and alike. I do not know how many feet above the 
limestone the millstone grit ends, or the coal-measures begin. There 
does not appear in this country any good reason for these distinc- 
tions. 

The plants of the coal-measures are not included in the Table. 
No good collection of them from Irish collieries has been described. 
Many fine specimens of undescribed plants were got at Dromagh 
colliery, near Kanturk, in the county of Cork, in 1842, but Mr. 
M'Coy did not describe any new plants in the Synopsis. 

Opposite the name of every fossil a star is put in the column, re- 
presenting the mineral subdivision in which it was found; where a 
fossil has been got in two or three of those subdivisions, a star is put 
in the proper column in each case, to represent it. 

Where two stars are marked in one column and one in another, 
they show that the fossil is more abundant in the division marked 
with two stars than in the other; and where three .are marked in one 
column, they show that the fossil has been found in three localities 
at least, in that subdivision, and not in any other, or that the fossil 
is peculiar to that mineral subdivision. 

The names of localities in general are the townland names on 
the Ordnance maps : but in a few cases, deviations are made from 
this rule; for instance, Malahide is given as one locality, although it 

B2 
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includes the whole shore from Portmamock Martello Tower to the 
village of Malahide, which comprises part of several townlands; but 
these deviations are explained in every case in the detailed descrip- 
tion of the locality. 

Where two or three localities are given for a fossil, the first 
name represents the lowest mineral subdivision, and the last name 
refers to the highest in geological sequence. 

Where a fossil was found in several different places, say thirty 
for instance, for want of room in the Table only three of the princi- 
pal localities are given ; but as, in addition, it was got in twenty-seven 
other localities, this figure is put in the last column, headed, '* Other 
Localities." The object of this is to show the abundance of a parti- 
cular fossil in the formation. 

To make the Table more complete for Ireland I have introduced 
intothe list made from the Synopsis such fossils of the Carboniferous 
formation as were described by Colonel Portlock, and not found by 
Mr. Griffith's collectors; also, any described as from Ireland by 
Phillips, Sowerby, Austen, or any other, so far as I know. The 
Table, therefore, contains all the fossils published of this formation. 

The English geologists often give a parish, a county, or Ireland 
as the locality of a fossil ; some of those are therefore unsatisfactory 
for my purpose, and not knowing what mineral column to put them 
into, I have therefore omitted to put them in any. 

The whole number of fossils named in the Table is 1050. Of 
these^ in the order of time, are first described by — 

Sowerby, in Mineral Conchology, 62 

Phillips, Geology of York, ^^^\ fiRA 

Phillips, Palaeozoic Fossils, 109 i ^* 

Fleming, British Animals, 9 

Agassiz, Poissons Fossiles, 46 

Portlock, in Geological Report, 80 

M'Coy, in Synopsis 442 

Austen, in Annals of Natural History, 27 

Others, a few each, ^ 20 

Total, 1060 

The total number of fossils described in the Synopsis by M*Coy 
is 893, of which 442, or about one half, are new to science, not hav- 
ing been described before. 
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EXPLANATION OP ABBREVIATIONS IN THE COLUMN OP AUTHORITIES. 

Ag. Agassiz, Poissons Fosdles. 

Aus. A. N. H. . . . Austen, Annals of Natnral History. 

Aus. M. Cr. . . . . Aosten, Monograph of Crinoidea. 

Bronn, Bronn, Lethea Greognostica. 

Buck. Buckland's Bridgewater Treatise. 

Flem. A. P. . . • . Fleming, Annals of Philosophy. 

Flem. B. A. . . . . Fleming, British Animals. 

Gold. Goldfuss, Petrefacten. 

Kon Koninck, Description des Animaux Fossiles. 

Lam. Lamarck, Animanz sans Yertebre. 

Lons. Lonsdale. 

Mart Martin, Petrifacta Derbiensia. 

M*C. M'Coy, Synopsis. 

M*C. A. N. H. . . . M'Coy, Annals of Natnral History. 

MilL MiUer's Crinoidea. 

Miin Munster. 

PhiL G. T. . . . . Phimps" Geology of York. 

PhiL P. F. . . . . PhUlips* Pal»ozoic Fossils. 

Port Portlock's Geological Report 

Schlot Schlotheim Pet 

Soo. Scooler, MSS. 

Sour. G. T. . . . . Sowerby, Geological Transactions. 

Sow. M. C Sowerby, Mineral Conchology. 

Sow. S. S. .... Sowerby, Silurian System. 

Sow. Z. J. . . . . Sowerby, Zoological JoumaL 

Ver. B. S. G. F., . . De Yemenil, Bulletin Society Geologique de France. 

EXPLANATION OF ABBREVIATIONS IN THE COLUMNS FOR MINERAL 

CHARACTER. 

O. R.S. Old Bed Sandstone. 

CaL SL Calcareous Slate. 

Limest Limestone. 

CoaL Coal series. 

I may remark here, that I use the term Calcareous Slate in pre- 
ference to Carboniferous Slate, — a name recently given to this sub- 
division of the formation, because all the slates in the whole forma- 
tion are carboniferous slates : and those slates above the main body of 
the limestone, in the coal-measures, are more eminently carboni- 
ferous than the slates which lie below it, that is, those in question, 
'Which are eminently calcareous in their nature, and generally inter- 
stratified with thin beds of limestone. 
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SYNOPTICAL TABLE. — LIST OF FOSSILS AND LOCALITIES. 
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PISCES. 

Asteroptychios omatna. 

f, PortiockL 
Cliarcharopsls prototypaa. 
Chomatodus cinctoa. 
linearis, 
tmncataa. 
Cladodos acataa. 
„ baaaUa. 
„ marglnatiiB. 
mirabilia. 
striatos. 
Codiliodns acataa. 
„ contortoa. 
„ maKnaa. 
„ oblongaa. 
,, atiiataa. 
Cricacanfhaa JonealL 
Ctenacanthoa arcnataai 
„ crenalataa. 
„ heterogyrus. 
Ctenoptychiaa macrodoa. 
dentatoa. 
marginaUa. 
radiciina. 
„ aerrataa. 
Gyraouifhaa formoaaa. 
„ tabercalataa. 
Helodoa didymoa. 
M ueriarimaa. 
mamillaria. 
planoa. 
„ tareldaa. 
Holoptychioa HibbertlL 

„ Portlocklt 
Leptacanthua priacaai 
Onchua falcatoa. 
„ plicatoai 
«, rectaa. 
Oracanthoa conflaena 

„ minor. 
Orodaa angastua. 

catenatua. 
dnctaa. 
gibboa. 
,, ramoaaa. 
PaleoniacoB EgertonL 

„ RobiaonL 
Petalodoa Hastingsie. 
Iseviasimua. 
marginaUa. 
psittacinaa. 
radicana. 
rectua. 
n aagittatoa. 
Ptyaonemus subterea. 
FoBcilodoa Joneai. 
oblioaua. 
panuleloa. 
aablsevla. 
tranayersoa. 
Paammodoa oomatuai 
„ poroaiia. 
„ ragoaoa. 
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Ttiatychloa minor. 
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Ag.3. 

Ag.a 

Ag.8. 

Port ziv. A. A. 

Port xlv. & 

Ag.a 

Ag. 8. Port 
Ag. 8. Port 
Ag.8. 
Ag.8. 
Ag.a 

Ag.a. 

Ag. 3 14 19. 

Port xiv. A. 4. 

Port xiv. A. 5. IOl 

Ag.3. 

Ag.a 

Ag. a 

Ag.8. 

Ag.a 

Port xiy. 7. 

Ag.a 

Ag.a 

Ag. 

Ag. a 

Ag. 3 ; 1, a 
Port. xUL 14, 15. 
Ag.a 

Ag.3; 14,1-15. 
Ag. a 

Ag. a 

Ag. 3 ; 15, 1-13. 
Port xiv. A. 13. 
Port. xilL 
Ag. a 
Ag. a 

Ag.a 
Ag.a 
Ag.a 

Ag. 3 ; 8-5, 6. 

Ag. 

Ag. 

Ag.3; 11.1-4. 

Ag. 

Port xlv. A. a 

Port. xiv. 1. 

Port xiv. A. 13, 15. 

Port xiv. 10. 

Ag. a 

Ag.a 

Ag. 

Ag. a 

Port. xiv. 9. 

Aga 
Ag.a 

Port xiv. A. 6. 

Ag. sr 

Ag.a 

Ag.a 

Port xiv. A. 7. 
Port xiv. A. a 
Port xiv. A. L 
Ag.3, 13-14. 
Port xiv. a 
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LoCALITXXa. 




Araagfa. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Arma^ 

Armagh. 

Armagh. 

Annagh. 

ArmaglL 

ArmaglL 

Armagh. 

Armagli. 

Armagh. 

Armagh. 

Arma^ 

Armagh. 

Armagh. 

Armagh, CarateeL 

Armagh. 

ArmaglL 

Armagh. 

Armagh. 

Moyola River. 

Moyola River. 

Armagh. 

Armagh. 

ArmaglL 

Armagh. 

Armagh. Templeeam. 

Coltra, Moyheeland. 

Moyola River, !• allagloon. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Cork. 

Armagh. 

Hook Point, Cork. 

Drnmkeeran. 

Enniakillen. 

Armagh, Clogher. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Bandoran, Armagh. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Armagh, Derryloran, DeaertmartliL 

Armagh, CarnteeL 

Drnmkeeran. 
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CEPHALOPODA. 

Ortbooens attenuatnm. 
„ dnctum. 
„ CYlindraceum. 
„ miferam. 
^' iDequiseptnm. 
n mucronatum. 

ovale. 

pyramidale. 

Steinhaueri. 

striatum. 

snlcatulmn. 
Loxoceras" Breynil. 

distanSb 

iDComitatum. 

latende. 
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Trigtmocerasi'paradoxicam. 
Campyloceras*^ arcuatom. 

,« ungnifl. 
Cydooerasd annularis. 

«, laevigatmn. 

n lineouatum. 
Poteriooeras* ftisiforme. 

f, yentricosimi. 
ActinooCTasf gigantemn. 

t, pyramidatnm. 
CyrtocenuB tuberculatum. 
Pnragmoceraa flexlstria. 

NALTlLID-fi. 

Goniatttes Browni. 

crenistria. 

discuA. 

excavatus. 

fascicnlatua. 

Gibsoni. 

GilbertaonL 

granosus. 

mcercoBtalia. 

latus. 

Listeri. 

micronotns. 

mutabilia. 

obtusus. 

reticulatoa. 

rotiformls. 

serpentinuo. 

splusricus. 

sphseroidalis.^ 

spiralis. 

striatus. 

striolatus. 

truncatus 

vesica. 

Vittiger. 
Clymtmia plurisepta. 
„ sagittaUs. 
DiadtiBs' costeUatus. 

discors. 

latidorsatufl. 

LuidiL 

mutabills. 

oxystomaa. 
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LOOALITtW. 



FallaglooOf Bandanm, RathgUlen. 

RathgUlen, Ballintree, Cahenanalt. 

Rathcllne, Curkeen, Tankardstown. 

lisnapaste, Cullcagh, Carrownaoalt. 

Carrownanalt 

MUtown Malbay. 

RathgUlen, Arddogh, Armagh. 

Larganmore, MUlecent, DoneraUe. 

Lisnapaste. Caliimsh. 

Caiiigahorig, Little Island. 

Cnlkagh. 

MUlecent, StreamhUl, little Island. 

KUmaUock. 

Cove or Qneenstown. 

Lisnapaste. MUlecent, Little Island, 

Carrownanalt. 
MiUecent 
BhickUon. 
Little Island. 
Tomaroan. 
Shrule. 
Doneraile. 
MiUecent 
MUlecent 

Castle Espie, Armagh, MUlecent 
Castle Espie. 
Bnndoran, Cork. 
KUlycloghy. 



Cork. 

Lisnapaste. 

Cork. 

Lisnapaste, Ballyduff, Blacklion. 

MUlecent. [rownanalt. 

Balllnacourty, Paget Priory, Car- 

Carrownanalt 

T3rrone. 

Killyrean Upper, Crosspatrick. 

MUlecent [nalt 

Carrickahorig, MiUecent, Carrowna- 

BaUinacourly. 

Cregg. 

Cregg, MiUecent, Ballydnfll 

Muilaghtinny, Lisnapaste. 

Kulkeagh. 

Carrownanalt 

Kildare (Morris). 

Nenagh, KUmallock. 

Ballintree. 

Drumscraw. [naltc 

MuUaghtlnny, BlacAJion, Carrowna- 

MiUecent, Tankardstown. 

Kulkeagh. 

Carrownanalt 

Bmckless. 

Bruckless. 

MiUecent 

MUlecent, Cork. 

MUlecent, Cork. 

Carrownanalt 

Armagh, St. Doolongh's, Cork. 

Drumscraw. 
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* Loxooeras, was Orfbocuraa i> Trigonoceras, was Orthoceras. 
' Qrdoceras, was Orthoceras. * Poteriooeras, was Orthoceras. 
' The Disdtea of M*Coy is the Nautilus of other writers. 



* Campyloceras, was Orthoceras. 
' Actinooeras, was Orthoceras. 
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Kaxb. 



NAUTILIDiE— oonMnuedL 

Diadtes plttnotergata& 
salMiilcataa. 



»» 



»» 



snlcatiu. 



»f 



•t 

n 
n 
n 
n 



n 
u 



tetraffonufl. 

trochlea. 
TemnocheUuB* biangnlatns. 
„ bistrialls. 

cariiilferu& 

coToriatii& 

oostalis. 

carinataa. 

ftircatiUL 

globatus. 

molticarinatas. 

pinguia 

porcatos. 

sulcifBnu. 

tuberculatoa. 
Nautilus cyclostomua. 
„ dorsalia. 
^ gonloloboa. 
„ planidoraatna. 
Bellerophon apertua. 
^ cornn arietia. 

coetatna. 

decuflsatua. 

hiulcoa. 

IflBvia. 

obsoletns. 

reticnlatiuk 

striatiia. 

tangentialia. 

teniiifascia. 

Wenlockenda. 
EaphemuB^ fflobatoa. 

orblcolua. 

interaectna. 

oriL 



If 

n 
»» 
n 
n 
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»» 
ti 
n 



n 



PTEROPODA. 

Conolaria qaadiisulcata. 

GASTEROPODA- 

Macrocheilna*' acutua. 
„ canaliculatiuk 

curvilineua. . 

imbiicatua. ' 

flmbriatu& 

ovalia 

purallelus. 

percinctua. 

rectilineua. 

sigmilineua. 

tiidnctus. 
Loxohema^ brevia 

conatrlcta. 

impendena. 

polygyra. 

palcnerrimak 

suicatula. 

aulcaloaa. 

tenuiatriata. 
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If 
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If 
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AUTBOBITT. 



M*C li 2. 
PhIL G. Y. 
PhiL G. Y. 
M*C. iv. 14. 
PhlL G. Y. 
M'C.liL*. 
PhlL G. Y. 
PhU. G. Y. 
Pha G. Y. 
M*C. Iv. 16. 
Phil. G. Y. 
M'C. ii 9. 
M'C. Iv. la 
Sow. M. C. 
Sow. M. C. 
M'C. Iv. 12. 
M'C. IIL 6. 
PhiL G. Y. 
Phn. G. Y. 
PhiL G. Y. 
Pha G. Y. 
PhiL G. Y. 
Port. 85. L 
PhlL G. Y. 
PhiL G. Y. 
PhiL G. Y. 
Port. 29. 6. 
Pha G. Y. 
M'C. a 1. 
M'C. a 3. 
M'C. a 6. 
Port. 29. 7. 
Phil. G. Y. 
Pha G. Y. 
Pha P. F. 
Pha p. F. 
Not figured. 
M'C. fli. 10. 
Pha G. Y. 



Sow. M. C. 



PhiL G. Y. 
M'C. V. 1. 
PhiL G. Y. 
PhiL G. Y. 
M'C. V. 2. 
M'C. V. 8. 
PhlL G. Y. 
Port. 31. 10. 
Pha G. Y. 
Phil. G. Y. 
M'C. V. 4. 
M'C. ilL 2. 
Phil. G. Y. 
M'C. liL a 
M'C. ilL 1. 
M'C. vlL 7. 
M'C. L 6. 
PhlL G. Y. 
Port. 31. 4. 
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LOOALITIia. 



Little Idand. 
MUlecent, Uttle IdandL 

Ring, Mullaghfiurry, Little laland. 

Lianapaate, Bmckleaa, Blacklion. 

Cookatown. 

Ballinacourty, Milleoent, Mlddleton. 

Blackllon. 

Tirlicken, MUlecent, Arddoglu 

Little laland. 

MUlecent. 

TirUcken. 

Creveniah, Caatlerickard, Mlddleton 

Cork, Fortwilliam. 

TirUcken, ftmieoent, Little Idand. 

KUmaUock, BaUydafL 

KUleahandra. 

Rathcline, MiUeoent, Arddogh. 

KUbride. 

MiUeoent, Little laland, Blackllon. 

MiUecent Little Idand, KUcommock. 

MuUaghtumy. 

Derryloran. 

Ballinglen, Carlingftird, Arddogh. 

Magherenny, Amugh. 

Co^town, Carlin^plbrd, Ardagh. 

Tyrone 

KiUaghtee, BaJlinglen. Arddogh. 

MUlecent. 

MiUecent. 

Tomaroan. 

Tyrone. 

CarUngford, Ardagh, MiUecent. 

Ardagh, MiUecent, Curkeen. 

Ballinglen. 

Derryforan. 

Locality lost 

Cookatown. [town. 

MoUaghtinny, Tomaroan, Cooka- 



LocaUty lost 



MUlecent, Laraoor. 

KUcummin. 

Bmckleaa, MiUecent 

MiUecent 

Dromard. 

Bmckleaa. 

Armaga 

Derryloran. 

Dmtnlattery, Little laland. 

KUdare. 

LocaUty loat Ireland (Morria). 

Toberory. foent 

St John*8 Point, BalUnglen, Mille- 

MiiUaghtinny, Chlcken-hia 

CuUion, Mullaghtinny, Curkeen. 

Lackaga 

Carrigoughter. 

Bundoran, MiUecent, Tankardatown. 

Aghalurcher, Ca Tyrone. 
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* Temnocbellua of M'Coy, waa NautUua. 

* MacrocheUua, waa Buocinuin. 



b Enphemua, waa BeUerophon. 
d Loxonema, waa Melania. 



LOCALITIES OF IBISH CARBONIFEROUS FOSSILS. 



Nakb. 
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GASTEROPODA— continued, 

Loxonema tnmida. 
„ tnrrita. 
Tnrritella megaspira. 
„ sutumis. 
„ tenuistria. 
Turbo spirata. 
Littorina pusiUa. 
Lacuna antiqua. 
Natica ampliata. 
Naticopsis canaliculata. 
„ dubia. 
elongata*. 
neritoides. 
„ PhiUlpsii. 
„ plicistria. 
M spirata^. 
Phanerotiiias nudus. 
Euomphalas*' acutua. 
„ anguis. 
n 8equali8<i. 
bifrons. 
calyx, 
catillus. 
cristatus. 
coleL 

crotalostomiuk 
elongatua. 
marginatoa. 
neglectas. 
pentan^atufi. 
pileopsideiis. 
qiiadratoak 
rotundatiu. 
serpenftt 
tabulataa. 
„ tuberculatns*. 
Ampnllaria nobilis. 
Fla^chlsma cirroides. 
„ helicoides'. 
„ Jamesii. 
„ zonites. 
PleDTotoroaria altavittata. 
n canaliculata. 
carinata. 
clatfarata. 
concentrica. 
conica. 
decuBsata. 
fllosa. 
GrifflthiL 
Hainesli. 
helicinoldea. 
Isevis. 
lentlcula. 
multicarinata. 



♦1 



»» 
t* 



** 



n 



If 



tf 
*« 



1* 



»» 



n 
ft 



ff 

ft 



ff 



tornatilis. 



MnrchiBonla dongata. 

„ Larcomi. 

„ quadricarinata. 

„ sulcata. 
Elenchns antiquus. 

,, Bubulatns. 



{ 



Adthositt. 



PhiLP. F. 
M^C. V. 7. 
M'C. V. 6. 
Phil. G. Y. 
PhlL G. Y. 
M'C. V. 29. 
M'C. V. 26. 
M'C. V. 24. 
Phil. G. Y. 
M'C. vii. a 
M'C. vil. 2, 2a. 
PhiL G. Y. 
M'C. V. 26. 
M'C. iii. 9. 
PhiL G. Y. 
Sow. M. C. 
Sow M. C. 
Phil. G. Y. 
M'C. iii. 11. 
Sow. M. C. 
Phil. G. Y. 
PhiL G. Y. 
Phil. G. Y. 
PhU. G. Y. 
Sow. M. C. 
M'C. vlL 4. 
M'C. iiL 12. 
M'C. V. 2L 
M'C. V. 23. 
Phil. G. Y. 
Phil. G. Y. 
M'C. V. 22. 
PhlL G. Y. 
PhiL P. F. 
PhiL G. Y. 
Flem. p. 313. 
Sow. M. C. 
M'C. vL 2. 
PhlL 

M'C. V. 20. 
M'C. V. 17. 
M'C. V. 11. 
M'C. vL 8a, 6. 
PhU. G. Y. 
M'C. V. 12. 
PhiL G. Y. 
PhiL G. Y. 
M'C. V. 13. 
M'C. V. 14. 
M'C. vL 1. 
M'C. iii. 8. 
M'C. viL 6. 
M'C. V. 15. 
M'C. vii. 6. 
M'C. V. 16. 
PhiL G. Y. 1 
M'C. ViL 6, 5a. f 
Port. 38. 10. 
M'C. V. 8. 
M'C. V. 9. 
M'C. V. 10. 
M'C. V. la 
M'C. V. 19. 



d 






i 

3 



« 
« 



« 

« 
« 
» 

» 

« 
« 
« 



«• 



« 



1 



« 
« 

«* 

MHk 
«« 

«« 

'» 

» 



LOCALITIBS. 



Brnckless, Tlrllcken. 

Cookstown. 

Millecent [rig. 

Cookstown, Blacklion, Carrigaho- 

Tirlicken, Horath, Oldtown. 

Killalla. 

Blacklion. 

Corlave, Kilcnmmin. 

Ireland. 

Ring. 

Carrigahorig, Carrigaline. 

Castle Espie, KUtuI&gh, Millecent 

Tullyoran. 

Millecent, Lane, ChickenhiU. 

Cookstown, College-hall, Millecent. 

Donegal, Blacklion, Uorath. 

Ireland. 

Larganmore, Armagh, Little Mand. 

ChickenhilL 

Malahide, Ballykea, Curkeen. 

Bruckleaa, Millecent, Tankardstown. 

Bruckless, Millecent, Tankardstown. 

Granard, Horath, Millecent 

Roscommon. 

Ireland. 

Finner, Ratiunoyle, Drum. 

Ballinglen. 

Malahide, Balsitrla 

Millecent 

Bruckless, Millecent, Carrigahorig. 

Ardagh, Howth. 

Mullaghtiniiy. 

Ballinglen, Ballykea, Millecent 

Lisnapaste, Oldtown, Howth. 

Malahide, Tirlicken, Little Island. 

Ireland. 

Cork. 

College Hall. 

Millecent Curkeen, Cookstovm. 

Donaghrisk. 

Cork. 

Druragowna. [Point 

Doorin, Carrowmably, St. John's 

Cookstown. 

Malahide. 

Ring, Cregg, Milverton. 

Donegal. 

Millecent 

Curkeen, Millecent 

Ardclogh, Millecent 

Cork. 

Little Island. 

Bally gasey. 

Little Island. 

Millecent, Little Island. 

Lisnapaste. 

Dromard, common^ Cullion. 

Learn. 

Blacklion. 

Cullion. 

Brucklesa 

Armagh. 
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* Naticopsis, waa Natica. ^ Naticopsis, was also Nerita. " Euomphalus, was Cimu. 

4 Euompbalus sequalis, was Planorbis. * Euompnalus, was Delphinula. ' Platychisma, was Ampullaria. 
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LocAUTisa. 






SCUTIBRANCHIA AND 














CYCLOBEANCHIA. 
















Trochella priaca. 


M^C. yU. 1. 


m 


• 




Milleoent 






Flasnrella elongata. 


M*C. V. 27. 


• 


• 




Lianapaate. 






DirinuB BacklandL 


IfC. V. 28. 


• 


• 




Manorhamilton. 






AcrocnUa" angustata. 


PhiL G. Y. 


■ 


* 




Clare. 






„ canaliculata. 


M-C. iii. la 


• 


• 




Toberory. 






,, caiinata. i 


No figure. ) 
D'Archiac, tec j • 


» 


• 




BaUinaconrtjr, Milleoent 






„ sigmoidaliB. 


PhiL P. F. 


• 


• 




Bmckleaa. 






^ striata. 


PhlLG.Y. . . 


• 


• 




Kildare. 






„ triloba*. 


PhiL Q. Y. 


«» 


» 




Malahide, Hook, ChickenhilL 






„ tttbifei*. 


Pha G. Y. 


• 


• 




Hook. 






vetoata. 
Patella macronata. 


PhiL P. F. 


• 


•» 




Hook, Milleoent, Little Island. 






PhiL G. Y. 


» 


• 


• 


Bmckleas, Cookstown, Carrownanalt 






„ scatiformifl. 


Pha G. Y. 


• 


«* 




Lackagh, Trale& 






n sinaoaa. 


Phil. G. Y. 


» 


• 




Bundoran, Milleoent 






Slphonaria KoninckL 


M'C. HI. 14. 


• 


• 




Ballymacelligot 






Umbrella laerigata. 


M'C. V. 81. 


• 


* 




Millecent 






Dentalium Inomatmn. 


M'C. V. 80. 


• 


• 


• 








DITHYBA. 
















Teredo antiqna. 


M^C. TliL L 


• 


• 




Ftfglaaaagh. ' 






Soleiiqpdsi> minor. | 


Port 36-4. 1 
M'C. viiL2. J • 


• 






Dmmreagh. 








PhiL G. Y. 


«» 




• 


Lisnapaste, Poulacadden, Glenbane. 8 




„ arcoatna. 


PhIL G. Y. 


• 






Ring, Millicent. 




„ attennata. 


Port 36. a « 


^ • 






Tjrrone. 
ChickenhilL 






„ contorttu. 


M'C. xix. a 


• 










n oostellatiu. 


M'C. YiiL fi. 


* 






Eillydoghy. 






„ curtiia. 


M'C. xL 1. 


« 






Manorhamilton. 






H discors. 


M'C. vllL 4. * 


• 






Bruckless, in yellow sandstone. 






„ ffibbofla. 
„ iridinoidea. 


Sow. M. C. 


» 




• 


Lisnapaste, Ronghan, Glenbane. 






M'C. xiL 1. 


• 






Locality lost 
Ireland. 






„ liratus. 


PhiL P. F. 


• 










„ maxima. 


Port. 36. 1. 


• 






Tyrone. 






„ oblonga. 


Port 86. 2. 


t • 






Tyrone. 






„ plicatns. i 


M'C. X. 8a, 2b. 
Port 84. 18. 


« 




« 


Bruckless, BallintriUick, Glenbane. 
Benburb. 






M radiatoa. 


M'C. liii. 4. 


» • 






Killymeal. [bane. 






,, anlcatua. 


PhiLG. Y. • « 


K • 




• 


Hook, Ballinglen, Cookstown, Glen-' 8 1 




„ transTerstifl. 


Port. 84 2L 


♦ 






Bnnatrahir, Kilcnmmin. 






„ tricoatatoa. 


Port. 


. ** 






Ballybodonnell, Bundoran, Elllalla. 






„ tamidos. 


PhiL G. Y. 


« 


«« 




Larganmore, Millecent, Carrigoline. 






n ondatna. 


Port 84. 20. 


\ •«• 






Boa Island, BallintriUick, Mullagh. 


8 




Solemyo primaeva. 


PhiL G. Y. 


B • 






Fermanagh. [tinny. 






Anatina attennata. 


M'C. viiL 6. 


» • 






Killalla, in black oolitic limestone. 






„ deltoidea. 


M'C. viil. 7. 


• 






Killybrone, Cleenishgarve. 






Pandora clavata. 


M'C. xL 2. 


» 






Carrovrmacrory. 






Edmondia oompreasa. 


M'C. x«i. 10. 


■ • 






Cork. 






Latraria elongata. 


M'C. ViiL a 


» 






Dromard. 






„ primaeva. 


Port 86. 5. 


B • 




^ 


Tyrone. 

Milleoent, Blackllon. 






„ prisca. 


M'C. XiL 4. 


• • 


«« 








Ifactra incraasata. 


M'C. xix. a 


« • 






ChickenhilL 






„ ovata. 


M'C. XL a 


■ t 






KiUalla. 






Kellia gregaria. 


M'C. xL 6. 


• 






Cnltra. 






Paammobla decnaaata. 


M'C. X. 2. 


• • 






Little Island. 






Lndna antiqua. 


M'C. ViiL 9. 


• 






BallintriUick. 






„ Du NoyerL 
Ungtilina antiqna. 


Port 8a 12. 


• 






Tyrone. 






M'C. ViiL a 


• 






Bundoran, common. 






Amphideama anbtnmcata. 


M'C. X. 10. 


'. ** 






BaUintrmick, Bundoran, Mffleoent 






n deltoidea. 


Port 36, 87. 


» 






Tyrone. 






Corbia canoellata. 


M'C. viU. 14. 


• • 






Carrigoline. 






Venoa centralis. 


M'C. xL a 


• 


• 




CttUion. 






„ tenniatriata. 


M'C. viil. 10. 


• 


• 




Lisnapaste. 






* Aerocolia, waa Pileopaia. 

1 


b Solenopsia, waa Solen. ^ Sangoinolitea, waa Sangninolaria. 
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DITHTRA— onMtual 
PnllMtn utiqn*. 



„ BlBptlca'. 

h panDella*. 
Asterta gibbon. 



tdftinnls. 

trigonnUg. 
Cn>rt^«Tdi> dUL 

„ <ylindric». 

„ qufidnt^ 

„ BodaliB. 

„ toiDldL 

Seigwicamuammta. 

„ comifato. 






I Hdok, HHlahtde, CHrownaoalt 

Anllaoelill, SC Jotan'i Pt^t. B 
l(i11«eiiCCut1e liliiDd. dona 
CuTlckboy. 



y. LInupaste, Lac1u«ll- 



Calllop, ItaUlnglen. 

y. BsUinf,.,., 

;. KUcnniiiilii, doghel 

, in ytHtOft tandttong. 

Abbey Bay, Bnjcl(Je», B^Unslen- 
l>n)mart, FaUbrlnon, in mauet. 
UnllaAbttnay, LunorDDifi. 
Hullsghtlnny. 



MDUightnuiy. 
Cnlcm. in ycUat 
ArA^anUtl,<n| 



* Axiona, iru Cypilcudla. 



^ CardloiDCfnjbBjwmi IncardlL 



JOttaNAL OP THE QBOLOGICAL BOCIBTT OF DIIBLIN. 



^ cyllddila 



longlrgglrlB. 



^Ulna eotnritiiA. 



AUTaOIITT. Bi 



UeleagrlDa ilCenutL 



" NucnU aUenoata, wu HvcaU cUrlibrmiB. 



HIUeoDt, Howtb. 




lArguimore^ IZoTiarBO- 
LuvuiDwre. FsllBgloan, Cultra. 
Hook FOax, HUlecuiiL 



KtllBghue, HUlecent, CarnnmiiuJL 



._ __ [nalt 

WnltenKiwD, Haldongan, CammiB- 
WaJienRiwii. ComHongli. 



h wBfl NdcdIh tiunlda^ 
>U.wuNnEuli>unduUU. 
a, wuModlolA Uacadaml, ra 



LOCALITIES OB IRISH CARBOHIFEROCS FOSSILS. 
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fllatna. 

flabeUolom. 

flexuosna. 

ForbesU. 

gibbosna, 

gnnnlofliu. 

HardlnglL 

hiaiifl. 

inciUBiataa. 

taioraatuB. 

fntercostatoft 

intendtlaUM. 

irregalaris. 

JonesU. 

Knockonnienfllti 

leiotlA. 

macrotlfl. 

inegalotl& 

mebagrlnotdet. 

micropterns. 

mundiUL 

Murchimni 

orbicnlatos. 

Ottonis. 

ovatiu. 

pent. 

plani(;08tata8. 

planoclathratiu, 

pllcatoB. 

polytrlchiu. 

qulnqueUneatiia. 

mgalosus. 

Bclerotifl. 

SedgwlddL 

segregstoB. 

semidrcalaris. 

semicostatoB. 

BemistTiatna. 

serratiu. 

simplex. 

Sowerbii. 

qpinnlosiuL 

tabolatufl. 

tmnsrersuB. 

tripartitos. 

unaulatua. 

yariabiUa. 



Monotia nqualia. 

BRACHIOPODA. 

Orbicnla dncta. 
nitida. 
quadrata. 
trigonalia. 

▲THT3IDJL 

Crania vesicolofla. 
Calceola aandalina. 
Prodacta acnleata. 

antiqnata. 

aniita. 

caperata*. 
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M'C. XT. VL 
M'C. xiv. 3. 
M'C. xW. la 
M'C. XV. 17. 
M'C. xvUL 1. 

M*c. XV. ao. 

M'C. xvUI. 6. 
PhlL O. Y. 
Pha P. F. 
M'C. XV. la 
M'C. xvl. 6. 
M'C. xvL 1. 
PhlL G. Y. 
M'C. xvlU. i. 
Phil. G. Y. 
M'C. XV. 8, 
M'C. xvL 10. 
M'C. xvlL 4. 
M'C. XV. 21. 
M*C. xvl. 18. 
M'C. xlv. 7. 
M'C. xvl. 8. 
M'C. XV. 12. 
M'C. xvU. 6. 
M'C xvlll. 8. 
M'C. xlv. & 
Port. 86. 10. 
M'C. xlv. 11. 
M'C. XV. 19. 
M'C. xlv. a. 
M'C. xvi 2. 
Sow. M. C. 
PhU. P. F. 
M'C. xvli «. 
M'C. xvli. 7. 
M'C. xvL 4. 
M'C. xlv. 4. 
M'C. xvli 8. 
M'C. xvlL 10. 
Port. 86. 9. 
M'C. xvlL 9. 
M*C. xvlL 8. 
PhlL G. Y. 
M'C. xlv. 7. 
M'C. xvli. 1. 
M'C. xvl. 12. 
PhlL P. F. 
M'C. xvL 8. 
M'C. xvli. 12. 
M'C. xvi 7. 
M'C. XV. 1. 



Port 82. 15. 
PhU. G. Y. 
M'C XX. 1. 
M'C. XX. 2. 



M'C. XX. 8. 
PhlL P. F. 
Sow. M. C. 
Sow. M. C. 
PhlL G. Y. 
PhlL P. F. 
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BahoituL flomfnon. 

Abbey Bay, MalalUde, Mmeont 

Hlllecent. 

Tomaroan. 

BaUygasey^rmagb, Tonyihandeny. 

Milleoent, Blackllon. 

Ballinglen, Blacklion, Howth. 

Abbey Bay, Klllymeal, Millecent 

Clonea, BallyconnelL Carrownanalt 

Bmckleaa, UanapaBte. 

Millecent 

Bruckleaa, BandorBn, Eaaky. 

BaUlnglen, Cork. 

KlllyroeaL atmndantt Little Island. 

Balllntrilllck, Knodmlnny, Kllly 

Cullinn, Rahoraxi. [meaL 

Blacklion, rare. S"*^"^!' 

Larganmore Abbey Bay, Knock- 

Bundoran, Manorhamllton. 

BmcUesa, Manorhamllton. 

Bundoran, Howth, Little Island. 

Milleoent 

Kildresa, Klllvdoghy. 

Lianapaste, Cloniuvy. 

Lianapaste, Creeg, Tankardstown. 

Ballintrinick, Muiorhamiltoii. 

Dramkeeran. 

Ardagh. 

Killalla, oonunon. 

Little Island. 

Bondoran. 

BaUydnff, MuUawomia, Corry. 

Bmckless, LUnapaste, Balllntrilllck. 

MohUl, 

Doorin. 

Bundoran. 

LitUe IsUoid. 

Manorhamllton. 

Bruckleaa, Lisnapaste. 

fVrone. 

Mullaghfarry, Malatalde, Ardagh. 

Lisnapaste, eotnmon. 

CuUlon, common, Cork. 

Bundoran, Millecent, Ballydnff. 

Bmckless, eommon. 

BaUlntrilllck, common. 

Clonea. 

KlllymeaL 

LLmapaste. [nanalt 

Bundoran, Manorhamllton, Carrow- 

Cnlllon. 



Benburb. 

Bundoran, Cnlkagh. 
Kahan'8 Bay. 
Lisnapaste. 



Millecent 

Ballyduit 

Lisnapaste, Howth, Old Ldghlln. 

Lisnapaste, MUllcent, Tankardstown. 

Cookstown, Lackagh, MiUlcent 

Hook, Largamnore, Jialahlde. 
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7 
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" Prodncta caperata, was Leptsena eaperata. 



LOCALITIES or ISIBH CAEDOHIFCBDUS FOSSILS. 



BRACmoFODA— MDMmd: 



PhU. O. *. 
Plilip.F. 



' Product* pr 



KUlvnKa]. LltUs Isluid. Ola 
Hool, LlimpuM, KUlyniHL 

OMLrijthlln. 

Tordsrou. Bil1;keH, RshHr 



PoulBCadden, ClDdea, Ardclfvb. 
Dnuniuilh Em, Cutle Eii^e. Ar- 

EnocEriinii;, Klllulilii, Uinccent. 
Llanapule. LMkiiBfa, LUtle lilud. 
BalDnacoiiTty. 
MU)c(»iit.BAlvdnlT. 
Uanipute, KlUydKnl. Raheendnran. 
dwUe Kgple, Sdmon. BalllDaaiDny. 
U>iupu&,H<iwlb.IMlydu(r. 
Bnc£LeM, UIOewDL' luikanliMinL 
Usnspulx. Hoblll. Hontb. 
Umapule. Bundonn. MlUecent 
Tonmmar, Cookilown, MiUecent. 
MllUaghfln. CreRX. 
UEmap&flte, B4]]inacoiir^^ 
CamacuTOVtMlUecpnt, Little I&Ibtid. 

Bandonn, BHUrdaiT, CuTlinUne. 
Abbey Bay, MfiMent, Bullyrlnff. 
Usnapti»«.TobenIat)iaD, Clone*. 
Lira^HHle, MaliMde, OM Leii^iliD. 
Bnndonn. MlUecent, CairlgiUne. 
Llsiiaiiute, HUtecent. Twlurdnown. 
Llanuutste, UiUccent, Mtlle lalAnd. 

tUKkfinn. UUlecenC, Ba]]ina«mn>. 

■ ■ "elsUiiS. 

illlUDd. 



wn. [Bay 

lanapaite, SL Jobn's Pnlpt, Abbe; 

Imaputc. Bsllydiifl^ Cahemaiult. 

- ■ ■ ^ St Jobn'i PMnt 



„ , Dlnl^lDTellawanilMoiie. Utbodomna daetyloldes, San. 

nIaiaitagiikita>,OnhkcnnlilriB,AliTjBplHiMdoii,PToi1ncU(apa<^ 

Ih&7emaik«dlath*01dBaaEndfl<aaRilnmii,iiMiwi<tliHniuitbnliiitbeeiifDii]id In tbU dlvjidOD beftne. 
> Prodneta ttsgnrla, m* Leptcna ttgmta. • Prodnetk bemlHAerlca, waa ProducU aurlu. 

iv-^^.!^, '^.mil^^ulniaTiqiM. •FndutcnNDiliniwces.waiLentieoamenibnnacsL 

. ..^.i«.M_._j__ •"— ^"teacotliauwuP.eiiiHs. 

M aalHicnleaU. waa LepUena mibactileau. 

' LepMCODia nodnlosa, irai LeptsnK nodnlosi. 
" ■ na Hutdrento wm OrOiU HanlrenBls. 
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BRACHIOPODA— oon/ifftMdL 

Leptnna papyraceo. 
perlata. 



« 

n 
11 



plicata". 

aericea. 

serrato. 

jordida^. 

tuberculata. 

volva. 



Orthis arachnoidea. 
arcuata. 
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BecheL 

caduca. 

drcuIariSb 

coinata. 

compresaa. 

connivens". 

crenistria. 

S'Undrica. 
varicata. 
filiaria<i. 

gibbera*. 

granalosa. 
. uiterlineata. 
KelliL 
latLssliTUL 
longisulcata. 
orbicularia 
papilUonacea'. 
parallella. 
qoadrata. 
radialis. 
reaupinata. 
semicirculariab 
sulcata, 
tenuistiiata. 
umbraculam. 

DELTHTRIDJL 



Spiiifer apertnrata. 
attenuata. 
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bicarinato. 

bisulcata. 

calcarata. 

choristltes*. 

clathrata. 

convoluta. 

costata. 

crispa. 

decemoostata. 

di8juncta. 

extensa. 

furcata. 

fa<nformi8. 

gigantea. 

grandasva. 

inornata. 

inaculptuSb 

megaloba. 

mesomala. 

minima. 

octoplicata. 
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LOCALITIEII. 



O V 
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Courtlongh, Caatleoomer. 

Rahoran, very ahttndant, [ooarty. 

Lisnaparte, Ballinglen, Ballina- 

Ldsnapaste, abundant^ Clonea, Hook. 

MiUecent 

Lisnapaste, Currena, Clonea. 

MiUecent. 

Bundoran, Hook, St Donlongfa'A. 

TinnycahilL Ring, MiUecent 

Lisnapaste, Toberelatban, Clonea. 

Whiting Bay. 

Rahoran, seventeen ^edmem. 

Lisnapaste. 

Currens. 

Castle Espiei 

Little Island. 

Hook, Bundonm, Ballydufll 

Castle Espie. 

MiUicent, BaUvduff. 

Bruckless, Malahide, Old Lelghlln. 

Comagrade. r^^^ty. 

lisnapaste, Poulscadden, BaUlna- 
Llsnapaste, Ponlscadden, CaiTen& 
Agliintain, Annaffhilla, abtmflanL 
Rahan*s Bay, St John's Point 
BalUnaoonrtY, BaUydoff. 
lisnapaste, Kilbride, Ardagb. 
Bundoran, Termon, MiUecent 
Lisnapaste, Bundoran, Clouea. 
BaUintrlUick. 
Stridagh Point, Ardagh. 
Bundoran, Cookstovrn. Milleoent 
Bruckless, Curretis, BaUinacourty. 
Bruckless, BalUntriUick, Currena 
Lisnapaste, CuiTcns, ShanbaUy. 
Abbeylands, EnniskiUen. 



Lisnapaste, Clonea, Ardoe. 
Lisnapaste, Comacarrow, MiUecent 

\f ill A Aon ¥ 

BaUlntrimck, MUIecent Little Island. 

LisnapHSte, Riniskiddy, Little Island. 

Little Island, abundanL 

Lisnapaste. 

Lisnapaste. 

Abbey Bay, Currens, Cahemanalt 

Lisnapaste, Malahide, Carrownanalt 

MiUecent. 

Lisnapaste, CuiTens, Arddogh. 

Currens, 

Milleoent 

KiUinamack, MiUecent 

lisnapaste, Bundoran, Tullyoran. 

Lisnapaste, Currens, ShanbaUy. 

Toberelatban, Ciurragh, ShanbaUy. 

Ireland. 

Currens, Ponlscadden. 

LocaUty lost 

Clonkeeify, Rathcline, Old Leighlin. 

Bundoran, Carrowmably, Cregg. 
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" Leptsena plicata, was Orthis pUcata. 

* Orthis connivens, was Spirifera connivena. 

• Orthis gibbera, was Atrypa gibbera. 

' Spirifer choristites, was Choriatites mosquenals. 
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^ Leptsena sordida, was Orthis sordida. 

d Orthis flliaria, was Spirifera liHaria. 

t Orthis papiUionacea, was Spiritera papiUionacea. 
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Spbifer omithoiTiidia. 
ostiolata. 
partita, 
princeps. 
pnlchdla. 
quinqaelolML 
rhomDoidea. 
rotondata. 
nidls. 
spedosa. 
striata, 
tnmaiena. 
trigonalia 
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11 
11 
11 
11 
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Cyrtia capidata^ 
distans^. 
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n 
11 

n 
n 
11 
11 
11 



doraata. 

laminosa. 

Ungrdfera*. 

meaogoiDiA. 

nudaB. 

semicircnlaris^ 

Beni]is>>. 

Aimplex^. 

sabconica^ 



Marthiia' decora. 
„ elliptica. 
„ glabra. 

„ mesoloba. 
„ oblata. 
t, obtosa. 
„ phalsna. 

plebeia. 

protensa. 

rhomboldalifl. 

strigocephaloides. 
n qrminetrica. 
Reticolaria" hnbricata. 
„ lineata. 
n microffemma. 
n reticnJata. 
„ striateUa. 
Brachythyris' dnplidcoeta. 

exanta. 

hemiroherica. 

integnooeta'. 

linguifera'. 

ovail&i 

pingnia. 
„ planata. 
„ planicostata. 
Atfayiifli* ccmcentrica. 

decti88atai>. 

depresaa. 

expansa^. 

fimbrlata^. 

glabistria^. 

gIobalari8>>. 

nkpidai. 

pUmoeulcati^. 
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LooALiTisa. 



MiUecent. 

Malahide, Clonea, Bundoraa. 

Kildress. 

Arddo^. 

Locality lost 

Ardagh. 

lisnapaste, Knockninny, Millioent 

Malahide, Millecent, Little Isluid. 

BaUinaconrty, Howth. 

Bnndoran, CJiirrens, Clonea. 

Rathcline, Millecent, Little Idand. 

Clonalvy, abtmdoMt 

Larganmore, MUverton, littlelsUuid. 

Lisnapaste, Ballintrillick Poolacad- 

den. 
Lisnapaste, MiUecent, Ballydnft 
Bnndoran, Malahide, Millecent 
Cork. 

Stridac^h Point, Malahide, Hook. 
Ardagn, Rathmoyle, AQUecent 
Millecent, Hook. 
Clonea, Rlniskiddy. 
MohiU, Malahide, Slane. 
Cookstown, Armi^h. 
Lisnapaste, Malahme, Hook. 
Bnndoran. 

Clonea, Mollaghlxnr, Mnllaffhfin. 
BaUybodonnel, Malahide, MiUecent 
Malahide, Little Island, Carrowna- 

nalt. 
Laracor, AOUecent, Tankardstown. 
C(Mmacarrow,MiUeoent, Little Island. 
Malahide, Millecent, Little Island. 
Lisnapaste, Clonea, St Doulongh's. 
Lisnapaste, Mnllaghfin, MiUecent 
Locality lost 
Cork. 

Lisnapaste, Old Leighlin. 
Mullaghfln, Little Island. 
Lisnapaste, Ardagh, Little Island. 
Larganmore, MlUecenft, Little Island. 
Bnndoran, Malahide, Hook. 
Tornaruan, Armagh, Bannaghagole. 
Termon. — 

Lisnapaste, Malahide, MnUaghfln. 
BalUntriUick, Rathdtne, OlTLeieh- 
Armagh. [un. 

Bnndoran, MiUecent, Little Island. 
Locality lost. 
BaUlnaconr^, BaUyduff. 
CnUion, St Doulough's. Millecent 
Bnndoran, Arddogh, Little Island. 
Bmckless, KlUymeal, Bannaghagole. 
Larganmore, Malahide, Hook. 
Lisnapaste, CarrowmaUy, Toma- 
LisnapasteJMalahide, Hook. [roan. 
Bmckless, Dromdoe, MUverton. 
Lisnapaste, Bnndoran, Boyle. 
Bnndoran, MiUecent, Little Island. 
Larganmore, MiUecent, Little Island. 
KUdress, Carrowmably, St John's. 
Lisnapaste, RathgUlen, Culkagh. 



* Spiriftr nrU, was Splrifera nngniculns. ^ Cyrtia, was SphifBra. 

* Cyrtia lingniiiara, was Spirifiera ostiolata. < Martinia, was Splrifera. 

* Beticalarla, was Spirifera. ' Brachythyris, was Spirifera. 
' Athyrls ooncentiica, was Terebratnla concentrlca. >> Athyns, was Spirifera. 

* Aihyris hispida, was Atrypa Idspida. 
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BRACmOPODA-eontinued. 

AfhyrlB iqiiainota*. 

trilolML 
ActtnocoDdnu pandoxua 
Atrypa^ acuxninata. 

anffnlariflb 

aouodonta. 

aroen". 

blfera. 

quiaUfl. 

compta. 

oonufonnia. 

desqaamata. 

excarata. 

expanaai 

(Ulax. 

flerita. 
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flexUtrla. 

gngaxit. 

fiaatata. 

fndentata. 

insperata.. 

iaorhynca. 

laveniB. 

jachryma. 

lateralia. 

laticliya. 

latlcoBta. 

nana, 
oblonga. 
obtuaa. 
planosolcata. 
platyloba. 
pleorodon. 
prisca^. 
proava. 
pnffnns. 
radialia. 
reniformis. 
BoiflsrL 
saccmua. 
Bonisalcata. 
Btriatola. 
sablobata. 
snldrofltris. 
triangularis, 
triplex. 
ventHabnun. 
virffoides. 
Seminnia pentaodra*. 
pisom. 
rfaomboidea. 
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CRUSTACEA. 

Astacns PhUlipsiL 
Calymene grannlata. 

,, UBVl& 

„ LatrdlliL 
GrifBthides calcaratiuf. 
I^obicepa. 
granulifenxs. 
Tongicepa 
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LisnapaBte, Hook, Hoora 

Dromacraw. 

Blacklion, Mlllecent, Utile Idand. 

Mnllaghfln, Mlllecent, Little laland. 

Balllnglen, <Ar«e ipeotmeiu. 

Rahoran, Cork. 

Poalacadden. 

Malahlde, Cnrrena, IfiDeoenl 

KUdreaa. 

KUcnmmin, BaUlnglen. 

Mlllecent, Little laland. 

Clonea, Ballinacourty. 

Ardagh, a6im«faifi<, Arddogh. 

Ireland. 

Hook, Cnltra, BruckleaB, eommoiL 

Ballycaatle. Co. Antrim^ Clar^^ 

more, Mlllecent. 
Rahoran, Knocknlnny, MDecent, 
BalUnglen, Kilbride, White Rtver. 
Lianapaate, Mlllecent, Little laland. 
Uanapaate, eomnum^ Larganmore. 
Clonea, Balllnaconr^, 
Clare. 

Bmckleaa, Toberdathan. 
Malahlde, Howth, oommon in cm ML 
Ireland. 
Cookatown. 

Klldreaa^ CoUra, BahonuL 
Ireland. 

Rahoran, common, 
Clonea, 

MUverton, common. 
Ireland. 
Little laland. 

Malahlde, Toberelathan, IfiUecent 
Shanbally. 
Malahlde. 

Ardagh, Milleoent, Little Idand. 
Bruckleaa, Malahlde, Mlllecent. 
Uanapaate, Milleoent, Uttle Idand. 
Dablln. 

Ardagh, Mlllecent, Uttle Idand. 
Culkagh, Walteratown, BalUnli'ee. 
Clonea, Cnrragh, Rinaakiddy. 
Eildreaa. rpinir^. 

Bmckleaa, BalUntrllMcic, Knock- 
Little laland. 
Klldreas. 

Bnndoran, Ardagh, Mlllecent 
Cork. 

KUconunln, BaUintrillick, Mlllecent 
Malahlde, Howth, Luacor. 
Cookatown, Blackli<m, Howth. 



Hook. 

Clonea, Ballinaoourty. 

Clonea. 

Clonea. 

Roughan. 

Mlllecent, Howth, Carrownanalt 

Florence Court. 

Klldreaa. 
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• Athyria, waa SpiriftnL 

o Atrypa aapera, waa Atrypa squamosa. 

* Seminula, waa Terebratiua. 



b Atrypa generally waa Terebratnla. ^ 
d Ati^m priaca, waa Terebratnla afflnis. 
' Grimthides, was Asaphus. 
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Ajaphna qiudrlllnibua. 
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Cjthera ucrgdaUna. 



orMKiSirii. 



(plnlgen. 

,, Ditubercnlsn. 

Crprfi Scoto-Burdlgnleii^ 




PuttT. «. IS. 






Hook. 

BolhmacBn. Aghnnghieh. 

AghsH^OEta. 
Cnlbiirriaiagkwn. 

MuorbuallloiT, 

Si Dnolon^'i, to Haet mIoU. 
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ECBINOOEiUUTA. 
PklMUana ekgui. 






Sojulor MSai 
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Va. Cr. 1. S. 
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MUlHoiC. 
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Bmidonii, Eook, Clans. 
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Minorluniillton, HowUl 



MaiMiMe, Hook. 
Balliiuconr^, cmvnrML 
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Halibtde, Hmi 
KookUwd. 



Un^ute, Lwg) 

Behnon HonnM: 



ini Uril, vu CIduli BentmiMcnaiL 
^ wu iHcrtan^ 
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PonlKodden. [ram. 
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Bruckleu, KUIpiul, KlluiDre. [num. 
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" Aimea orennlari«. was CjiUioptiyU™ 
1 UthMtroBon mnunin. wm CyathMkr 
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Kami. 



ZOOPHTTA— eonCtiHMd. 

Fenestella frntex. 

hemispherica. 

intertexta 

laxa. 

membranacea*. 

MorlaeiL 



n 



»1 
»» 

n 
n 



moltiporata. 

nodulo8a^ 
ocolata. 
plebeia. 
polyporata*. 

qiiadradecimaU& 

tenoifila*. 

undalata*. 



„ varicosa. 
Hemitrypa Hibemica. 

„ ocnlata. 
Ichthyorachis NewenhamL 
Pdypora dendroldes. 

„ ma^Kiiiata. 

„ papmata. 

„ vemicosa. 
Eetepora fliistrifonni& 
iiregnlaris. 
prisca. 



II 
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nndata. 



Authority. 
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M*C. xxviii 10. 
M'axxix.4. 
Port. T. 22. 8. 
PhiL P. F. 
PhlL G. Y. 
M*0. xxvUi. 14 

M'C. xxviii 9. • 

PhlLG.Y. 
M'C. xxviiL 16. 
M'C. xxlx. 8. 
PhlL G. Y. 

M'C. xxvllL 1& 
Pha G. Y. 
Pha G. Y. 

M'C. xxvlll. a 
Sea MSS. xxlx. 7 

Pha p. P. 

M'C. xxlx. a 
M'C. xxlx. 9. 
M'C. xxlx. 5. 
M'C. xxlx. 10. 
M'C. xxlx. 6. 
PhlLG.Y. 
Port. T. 22. 2. 
Gold. T. 86. 19. 

M'C. xxlx. 11. 
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Localities. 



KillymeaL 

MUlecent, little Island. 

Benburb. 

Clonea, Belmore, Blackllon. 

BrncklesB, Cookstown. Mlllecent. 

Carrowmably, Mlllecent, Little 
Island. 

Carrowmably, Poulscadden, Mllle- 
cent. 

Carrowmably, Rahoran, Blackllon. 

Carrowmably, Balllnaconrly. 

Malahlde, Hook, Little Island. 

Lisnapaste, Carrowmably, Florence 
Court. 

Carrowmab^r, Blackllon. 

Llsnapaste, Millecent, litUe Island. 

Malamde, St Donlongli's, Canrowna- 
nalt. 

Blackllon. 

BalUntrmick, Clare, Little Island. 

Blackllon. 

Meelick. 

KlUeshandra. Ponlseaddeo, Hook. 

Elllymeal, Blackllon. 

Klllymeal, BlackUon, BathgUlen: 

BlackUon. 

Florence Court 

Florence Conrt, Hook Head. 

Balllnaoonrty, in Kmestane, Hook 
Head. 

Lisnapaste, MUlecait^ BaUyduff. 



^'. 



6 
5 

7 

8 



*■ Fenestella, was Retepora. 



In the foregoing Table, at page 11, there are five species of Do- 
labra enumerated, which were got at Cultra, in the soft yellow mag- 
nesian limestone. This limestone was formerly quarried here and 
carried to England for manufacturing purposes, and it was out of a 
few blocks of it that remain on the shore the imperfect casts were 
got which Mr. M^Goy described, and which I believe he was told 
were carboniferous. Those casts do resemble the Cuctilleae of the 
*' Palaeozoic fossils," but I think they are Permian, or belonging to 
the Magnesian limestone. They are Dohbra angttstay Z>. (xmplanata^ 
D. Hardingii^ D, trapezium^ and D. unilateralis. 
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▲LFHABETICAL U8T OF L0CAUTIE8. 

Abbetlands, in the county of Donegal, is about one mile N;W. of 
the town of Ballyshannon, on the north bank of the river Erne. 
The rock here is calcareous shite, and the fossils are found in 
abundance and variety along the shore. The black shale is in- 
terstratified with thin beds of gray limestone ; some beautiful 
specimens of Orthia JUiaria are found, and a few of the limestone 
beds contain a variety of Orthis creniatria (umhraculumf) four 
inches in diameter. 

AoHABOT, in the county of Cavan, is situated about a mile and a 
quarter S.W. of S wanlinbar village. The upper part of the lime- 
stone occurs here, and there is a cave, called Pulgulm, or the Pi- 
geon-hole, from which a subterranean mountain stream emerges, 
about which there are some fossils. In this cave the surface of 
the limestone has a high degree of polish, probably from the fric^ 
tion of particles contained in the muddy waters which flow 
through it in floods, and which flow down from the sandstone and 
argillaceous strata of the coal rocks. 

AoHAFiN, in the Queen*s County, is one mile S.W. of the village of 
Castletown, and four miles S.W. of Mountrath ; a black calcareous 
slate occurs here, which is full of fossils. 

AoHAMORE, in Leitrim, lies five miles S.W. of Bally shannon, and about 
two miles S.W. of Bundoran. In a stream, at the western bound- 
ary of this townland, about fifteen chains south of the road, and 
at the base of the steep part of the mountain side, a fine black 
shale occurs, in the calcareous slate in which many species of 
shale fodsils are found, such as Sanguinolites, Amphidesma, Lu- 
cina, Nucula, &c., and some of the beds have great numbers of 
Cy there. 

AoHiNTAiN, in Tyrone, is two miles west of Clogher. The fossili- 
ferous rock is black shale, which is found in the river which flows 
through the townland, and in some quarries. 

AoHNAOLOGH, in Tyrone, two miles N.W. of Clogher. A river runs 
through this townland, in which occurs a black shale in connex- 
ion with the sandstone. Some black, hard, calcareous beds are 
found in this, about two feet above the level of the water, at a 
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bend in the river, in which the dithyrocarns is found, of two or 
more species. Farther eastward, under a high bank in the river, 
a black shale occurs, in which Modiola Macadami is abundant, 
as well as other small shells of the shales. The rock here lies 
nearly level, dipping at an angle of 3^ to 5^ eastward down the 
river, so that the same bed can be often followed for several yards 
in the banks of the river. 

Alteen Stream, in Gavan, lies one mile N.W. of Swanlinbar; both 
limestone and slate occur in this townland. 

Altmush, in Meath, is situated two miles north of the village of 
Nobber. The rock here is black shale inHhe vicinity of light 
gray limestone; it contains PoiidonioBy and other fossils of the 
fine black shale of the millstone grit. 

Annagh, in Cork, is four miles S. W. of the town of Charleville, on 
the limestone, which is fossiliferous. 

Annaghilla, in Tyrone, is situated three miles S.W. of Bally- 
gawley. The rock here is arenaceous limestone. It occurs at 
the road side, under about four or five feet deep of bog. The 
rock is excavated for lime, and for building. Also, farther 
N.W., some of the beds appear to be composed of a mass of shells. 
Orthis crenistria and OrtkiaKeUii are the principal, and those two 
fossils are easily distinguished here from each other. 

Annahugh, in Armagh, lies about six miles N.E. of Armagh, and two 
miles east of the village of Loughgall. The rock is limestone, and 
dips generally N.W. about 20®. 

Aragun Bbidge, in Cork, is situated two miles N.E. of Fermoy. 
The rock is yellowish sandstone, in which black shale occurs, 
which contains Cypricardia and a few other fossils. 

Ardagh, in Meath, lies five miles south of Carrickmacross, and two 
miles N.W. of Drumcondra. This is a high hill of light gray 
limestone, beds* massive, and in some places very rich in fossils. 
A quarry has been excavated on the road-side, at the eastern base 
of the hill, in which the fossilist will gain a good return for his 
labour. Atrypa excavata is abundant, though scarce, in other 
places. The bare rock projects in cliffs on the eastern brow of 
the hill, and in this, as well as in the loose stones and the fence 
walls, numerous species are found. This is the only locality in 
which Producta striata has been got. 

Ardateave, in Fermanagh, is two miles S.W. of Kesh village, on 
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the east shore of Lough Erne. Calcareous slates interstratified 
with limestone beds occur here, in those rocks which lie below 
the main limestone. 

AsDCLOUGH, in Eildare» is about eight miles from Dublin. The 
quarries are on the southern bank of the Grand CanaL The 
rock is limestone, of a dark gray colour, beds massive and yerj 
pure. Large quantities of it are brought to Dublin, and burned 
into lima It is rich in fossils, among which prevail beautiful 
specimens of Euomphalua pentangulatua and Orthoceras ovale; also 
several varieties of corals, the FenesUUcB predominating. 

Ardloughill, in Denial, is two miles S.£. of Ballyshannon, and 
one mile N. W. of the village of Belleek on the river Erne. The 
fossils here are found in a few small excavations made in the lands, 
to get stones for fence walls. The rock is calcareous slate, in- 
terstratified with beds of limestone near its base. Fleurorh^ncus 
giganteus is found abundant. 

Akdoginna or Abdoe, in Waterford, lies on the coast, five miles east 
of Youghal, and one mile south of the village of Ardmore. There 
is a fine exhibition here of the strata, passing from sandstone into 
black calcareous slates, alternating with thin beds of limestone 
dipping at a steep angle towards the sea. Fossils are found in 
the thin beds of limestone. 

Armagh, in Armagh County. This town lies on the junction of 
the Graywacke and Carboniferous formations, and red sandstone 
beds, with reddish limestone alternating, form the lowest part 
visible of the latter. Some beds of the limestone exhibit a re- 
markable conglomeritic character, and contain numerous angu- 
lar fragments of red sandstone, and also of red limestone. The 
limestone in the quarries about, the town, at Farmacaffly or Bed 
Bam, and other places, contain many species of the usual fossil 
shells of the limestone, and also some corals, though the latter 
are rare. There is a remarkable similarity between the rocks 
at Armagh, and those at Castle Espie, on the N.W. shore of 
Strangford Lough, and the prevailing fossils also are common to 
the two places. Orthoceras giganteum and Produdus giganteus 
are some of these. 

At Armagh the remains of fishes are found in the limestone. 
Palates, teeth, spines, and rays, are common. The quarrymen 
have been taught by Captain Jones to appreciate and preserve 
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them« and a geologist may oome upon a pretty good collection 
offish remains for a few shillings. 

Athenbt, ten miles east of Galway, is a small town in the middle of 
a country of gray limestone, which generally contains very few 
fossils; the most remarkable is Lithostrotum stnatumy which is 
found in very fine specimens in various parts of the surround- 
ing country, especially at Garrowntobber, two miles north of the 
town, where the rock is near the 8urface,*^as it is in all this 
locality. 

AuOHABAiKT, in Fermanagh, lies about one mile south of the village 
of Kesh, on the road to Enniskillen, The whole country for a 
few miles round Kesh is composed of yellow sandstone, inter- 
stratified with black calcareous slate and limestone bands, which 
abound in the ordinary fossils. A search here would well repay 
the labour. 

Balljq^a, a large town, on the river Moy, in Mayo, stands on lime- 
stone, in which some fossils are got in quarries about the town. 

Ballinagoubtt, in Waterford, lies three miles east of Dungarvan, 
on the north shore of the entrance to Dungarvan Harbour. The 
. . rock is calcareous slate, dipping to the north, and succeeded by 
limestone, which is of a very light gray colour, and very pure 
in quality, apparently one enormous massive bed, having strong 
and distinct traces of cleavage, but very faint of stratification. 
The rocks round the shore, southward from the little pier, 
contain a great variety and abundance of fossils; Productse, Spiri- 
fere, Orthidea, Atryps, andPecten are found; and in the decom- 
posing rock numerous casts of encrenite heads. Immediately south 
of the Httle quay, on the shore, Pkurorhyneus akefanma is abm^ 
dant. This fossil is also found in similar strata at Poulscadden, 
and opposite the new hotel on the shore at Malahide. The beds 
of slate have a strong cleavage here, and in getting out fossils 
care must be taken to break or split the rocks along the sedi- 
mentary lines, and not on the cleavage lines. 

Ballix AFAD, in Sligo, lies five miles north of Boyle, on the Sligo 
road. The limest(»ie at the quarries here dip at a steep angle 
N.W., on the northern flank of the Curlew mountain& It is 
not rich in fossils. 
Ballinglbn, in Mayo, is six miles J^.W. of Killala, and two S.W. 
of the village of Baliycastle. There is a good section of the 
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rocks on the east side of the glen, having a strong red sandstone 
at the base, a yellow flaggy sandstone near the top of the hill, 
and limestone and shales in the intermediate space, with the 
outcrop of the beds in the face of the hilL ProdnctsB of several 
species are found in the limestone, and Nuculse and Cypricardiae 
in the black shales ; corals are scarce. 

Ballinfoile, in Galway, one mile N.£. of the town. Fossils are 
scarce here. Prodwsta henispherica and Producta comaides are 
found in some of the beds of gray limestone. 

Ballinhassig, or Goggan's Hill, in Cork, is seven miles S.W. of 
Cork City. The new road, leading to the railroad station from 
Ballinhassig, exposes grey arenaceous and slaty beds, which are 
full of obscure casts of fossils, especially encrinite stems. Lqh 
tcena depresaa was got there. 

Ballintbee, in Dublin, is on the shore, one mile north of the vil- 
lage of Bush. The rock is millstone grit. A very good locality 
for the fossils of the black slates of this division, especially on 
the shore near the southern boundary of the townland. 

Balltbodonnel, in Donegal, is ten miles west of the town of 
Donegal, and half a mile south of the village of Dunkineely. 
The rock here is composed of alternations of sandstone, lime- 
stone, and black calcareous slate, and is pretty rich in fossils. 

Balltoastlb. — See Tobnaboan. 

Balltcomnel, in Cavan, a village four miles west of Belturbet, is 
situated on limestone, which dips there 3^ westward. The quar- 
ries are a quarter of a mile west of the town. Fossils occur, but 
not plentifully. 

Balltduff, in Waterford, is two miles west of Dungarvan. The 
gray limestone there is rich in fossils, and they come well out 
of the rock. 

Ballygaset, in Armagh, is four miles north of the town of Armagh, 
and one mile east of the village of Loughgall. The limestone 
here dips northwards at an angle of about 20°. 

Ballyhamby, in Galway, is five miles west of Portumna. A light 
gray limestone occurs here, containing good specimens of Tern- 
nocheUus and other univalves. 

Ballyhoe, in Meath, is five miles south of Carrickmacross, on the 
Dublin road. The rock is limestone. 

Ballykea, in Dublin, is seven miles north of Malahide, and two 
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miles south of Skerries. The quarries here are of light gray 
pure limestone, and there is abundance of fossils, which come 
well out of the rock ; two or three species of Euomphalus are 
common. Millstone grit shales also occur in this townland, which 
are seen in a deep cutting of the Drogheda Railway, and con- 
tain Posidoniae, and other fossils peculiar to this rock. 

Balltmacak is in Tyrone. It is two miles S.W. of Clogher. The 
- streams hereabouts abound with fossils, in a black calcareous 
slate, — scales of fishes have been found in it, as well as many of 
the usual fossils of the limestone. 

Balltmaoelligot, in Kerry, is three miles east of Tralee, at both 
sides of the Killamey road. Gray limestone occurs here, and 
a peculiar kind of fiinty slate is used in repairing the roads ; 
some fossils are found. 

Balltmahon, in the county of Longford, is a pretty large town. 
The country about here is fossiliferous limestone. 

Balltmakean, in Cork, is three miles south of Kinsale. This vi- 
cinity affords goniatites. 

Balltmeent, in Sligo, is two miles S.E. of the village of Easky. 
The rock is rather an impure limestone, mostly in thin beds, 
which frequently have thin partings of shale. 

Balltmure, in Londonderry, is four miles west of Maghera. The 
rock here is mostly a black calcareous shale, with some hard beds. 
Fish scales and bones are got in a' stream in the east boundary 
of this townland, about ten chains up from the Moyola river, 
and twenty chains N.W. of the Forge Bridge. 

Balsitric, in Meath, is three miles east of Nobber, and two miles 
S.W. of Drumcondra. The lower black beds of the limestone 
occur here with slate; and Pleurorhyncua giganteua is abundant 
in them. 

Bakada, in Londonderry, is four miles north of Draperstown, on 
the road to Dungiven. Fossils are got here in red marly shale, 
of the Old Red Sandstone, in a ravine a few chains east of the road. 

Bannaghagole, in Carlow, is two miles west of Leigh linbridge. 
The rock here is limestone, covered by the coal rocks of Castle- 
comer. Fossils are found abundant, and some of them, where 
the rock is exposed to the weather, stand out in relief, and af- 
ford fine specimens, showing the muscular impressions of the 
fossils and other parts very well. 
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Bannaohbeo, in Fermanagh, is one mile N. W. of the viUage Qf Kesh. 
The Bannagh river, flowing along this townhmd, affords a good 
section through the black shales. Fish scales are found in some 
of the beds, especially these of HdoptyeMua Partiookii 

Banaoher, in the King's County, is a middling town, near the 
Shannon, on limestone. There are some fossils in the quarries 
near the town. 

Baktees, in Cork, is three miles south of Kanturk. The limestone 
here is light gray ; some beds of it appear to be almost composed 
of a small fossil — CucuUea arguta; the same is abundant at 
Mallow. 

Belmore MouNTAiif, in Fermanagh, is six miles S.W. of Enniskillen. 
The calcareous slate on the eastern face of this mountain contains 
fossils abundantly, as also the limestone which surmounts it 

Bembubb, in Tyrone, is a small town, six miles N.W. of Armagh. 
Some precipices of limestone are exposed at the old castle, in 
which fossils are found. In the canal cutting on the south side 
of the river here, there are five bands of yellow sandstone, alter- 
nating with gray limestone and black shale. The limestone 
and the shale beds contain several species of Productie. 

Blackball Head is in Cork; it is thirty miles from Bantry, on 
the north shore of Bantry Bay. The black slaty limestone here 
contains many species of fossils. 

Blackuon is in Leitrim, twelve miles W. of Enniskillen, on the 
Sligo road. The limestone in the vicinity of this place is rich 
in fossils. 

Blaokbock, in Cork, is two miles E. of the city, on the south side 
of the river. There are several quarries of gray limestone in the 
vicinity, which abound with fossils. All the fossils of the valley 
of Cork are distorted, both those which lie in the calcareous slaty 
strata of the base of the limestone, and those in the limestone 
itself. The limestone of this valley appears to have undergone 
a kind of cleavage, and the calcareous slate which lies belows it 
has a very distinct cleavage. This is not usual in the midland 
or northern counties of Ireland. The line which separates those 
conditions of the calcareous rocks and their fossils may be said 
to be the course of the river Blackwater from Cappoquin to 
Mallow, producing this line a few miles both ways. It is re- 
markable on the two sides of Waterford Harbour, that the fos- 
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sils of the cfdcafeons slates on the west side of it, about Clonea 
and Dungarvan, are highly distorted ; while those on the east side, 
about Hook Head, on the same parallel, and in similar rock, are 
not so, or are at least but very slightly altered. 

Boa Island, in Fermanagh, is an island in the north end of Lough 
Erne. The rocks here are mostly yellow sandstone, black shale, 
and impure limestone, all of which contain fossils. Those of the 
sandstone are only casts, the calcareous portion of the fossil hav- 
ing been absorbed or removed. 

BoHEYNT, in Fermanagh, lies on the west side of Lough Erne; it is 
situated one mile N.W. of the village of Ghurchhill. The rock 
is mostly black slate with thin beds of limestone, being the lower 
part of the limestone. 

Boston, in Kildare, is six miles north of Elildare, and four miles 
east of Rathangan; fossils are plentiful in the limestone here. 

Bbackaghreillt, in Londonderry, is two miles west of Maghera, 
and on the road to Draperstown. The east boundary of the town- 
land here is a stream, and in this, a few perches north of the road, 
a bed of gray rock, about a foot thick, occurs in black shales at the 
level of the water, in which scales and bones of fish are plenti- 
M. 

Bbickeen Bridge, in Kerry, is four miles south of Eillamey. The 
calcareous slates about this place yield fossils. 

Brucklbss, in Donegal, is eleven miles west of the town of Donegal, 
and one mile north of the village^of Dunkineely. The rock here 
is composed of red sandstone, which forms thebase of the Carboni- 
ferous rocks, succeeded by alternations of yellow sandstone, black 
slate, and thin beds of limestone. The finer beds of the slate 
contain a profusion of the fossils usually found in those beds, 
the best of which are found in a stream which flows west- 
ward through the townland, into the sea. 

BuNANiNYEB, in the county of Fermanagh, is three miles south of the 
village of Kesh, on the east shore of Lough Erne* Where the 
shales and thin beds of limestone are exposed to the action of the 
water, the fossils are easily seen. 

BtJNATBAHiB, iu the county of Mayo, is eight miles N.W. of Killala, 
and about a mile N.W. of Bally castle. The rocks along the 
western shore of Bunatrahir Bay are well exposed, being the 
lowest part of the limestone subdivision of the Carboniferous 
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series, and afford fossils in the limestones, the shales, and even 
here in red sandstone-— a thing unusual. 

Bdndoban, in Donegal, is a bathing village, three miles S.W. of 
Ball jshannon ; the rock here is calcareous slate, with beds of im- 
pure limestone, the strata lie nearly level, and are very well 
exposed. The black shales and impure limestone beds contain 
a profusion of fossils. In one place in the bay some beds of the 
rock are covered with Orthia reaupinata^ studded so closely that 
they resemble a pavement of stones about two inches diameter. 
In the west side of the bay, near low- water mark, in black fine 
slates, some beautifully marked Pectens are got ; and near the same 
place, where there are rude steps made in the precipice as a pas- 
sage to descend to the water, one of the upper beds of the cliff, 
about three feet thick, is composed almost wholly of a mass of 
Orihis crenistricL. 

BuNOWNA, in Sligo, is at the east side of the river at Easky, about 
fifteen miles N.E. of Ballina. The rock is a dark, impure limestone, 
and is well exposed in the river near the village, and on the shore. 
SiphonophtfUia cylindrica is very abundant, and the specimens 
very large. Large bunches of LUhodendrona occur on the shore. 

BuBRis, in the Queen's County, is two miles N.E. of Maryborough 
The rock is light gray limestone, which abounds with the fossils 
usually found in this rock. 

Cahebatbim, in Galway, is three miles S.W. from Loughrea, on the 
north brow of the Derrybrian mountains. Slate occurs here at 
theYoot of the hill, in a stream that runs northward, a few chains 
south of its junction with a larger stream running westwards. 
This slate is calcareous, and contains a profusion of the ordinary 
fossils found lowest in the series, as Leptagania analoga^ Spirifer 
attenuatch Orthia creniatria, <&c. &c 

Calbagh, in Armagh, is five miles N. W. of the town of Armagh. 
The rock is limestone, and dips N.W. about 10^. Indeed, the 
general dip of the rock for a few miles northward of Armagh is 
to the N.W. Products and Spirifera are found here. 

Cafpaghmotlb, in Gralway, lies four miles N.E. of Athenry. A 
light gray limestone occurs here, full of beautiful fossils, a thing 
unusual for miles in the limestone of the surrounding country. 
The rock has not been quarried, except a little used for fences; 
but the beds are bare at the only farmhouse on the townland, 
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close to the bog edge, and appears to underlie an extensive bog, 
situated to the east. The whole country westward is calcareous 
slate, and the nearest dip to this is eastward, towards and under 
the limestone, which is a mile off. 

CABUNaFORD, in the county of Louth, is a pretty large town on the 
south side of Carlingford Bay. Limestone is extensively quarried 
near the town, and contains fine specimens of fossils; Siphonophyl- 
lia cylindrical BeUerophon apertus, ^., are common. The lime- 
stone here is near the junction with the greenstone of Car- 
lingford mountain, and is penetrated with numerous trap 
dykes, some cutting across others, and showing dykes of three 
separate epochs. Near the junction, the limestone is in some 
places highly crystalline, whit^ in colour, and contains large, 
rudely formed genets. 

Cabn, in Fermanagh, is three miles S.E. of Eesh, on the east side 
of Lough Erne. The rock here is all limestone, and contains 
fossils. 

Casbickbot, in Longford, is fire miles N.E. of Ballymahon, and 
about five miles S.W. of Edgworthstown. The limestone here 
is light gray, and very fossiliferous. 

Cabrickduff, in Longford, is two miles north of Granard. 

Cabrickoughter, in Fermanagh, is two miles N.W. of Kesh ; it is 
situated in the limestones, shales, and sandstones of this neigh- 
bourhood, which lie low in the formation. 

Cabbigahorig, in Tipperary, is three miles S.E. of Portumna. A 
deep cutting for a mill-race has been made here through the 
rock, which leaves it well exppsed. The colour is light gray, 
and it is very fossiliferous. Unitfolves^ such as NatUUiMy Euom- 
phcUus, &C., are common, and they come well out of the rock. 

Carrigaline, in the county of Cork, is six miles S.E. of Cork; light 
gray limestone similar to that of the Cork valley occurs here, and 
contains fossils. 

Cabbowmablt, in Sligo, is four miles S.E. of Easky on the sea- 
shore. 

Cabbowmacrobt, in Sligo, is six miles east of Easky, on the sea- 
shore. The rock here is impure limestone, and fossiliferous. 

Carrowmore, in Sligo, is four miles S.W. of Coolaney, and five miles 
N.E. of Tobercorry, on the west side of Knocknashee Hill. The 
rock is limestone, and fossiliferous. 
Vol. VIL Part 1. D 
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Cabrownanalt, in Roscommon, is two mQes N.E. of the village of 
Keadiie, and one mile west of Lough Allen. ' It is in the coal 
measures of that district, and about 200 feet above a bed of coal 
that has been worked near it. Thirty-five species of shells and 
trilobites were obtained in a few blackish beds, altogether about 
three feet thick, which area little calcareous. Of the thirty-five 
species, twenty-six are found also in the grayJimestone, and are, 
therefore, common to both, and nine species peculiar to the coal 
rocks. Four specimens and four fragments were got also at this 
place, which Mr. M*Coy thought to be new, or undescribed. 

Cabrowntreemall, in Fermanagh, lies ten miles S. W. of Enniskil- 
len, on the Sligo road, and on the north shore of Lough Macnean. 
This is a good locality for fossils of the limestone. 

Carro WNTOBBER, in Galway, is two miles N.!^ of Athenry. Lithos- 
trotion striatum^ which is very fine here, is the chief fossil found. 
Fossils are scarce in the limestone about this place. 

Cartronaglogh, in Roscommon, is half a mile north of the village 
of Keadue, in the upper part of the limestone, and gives a pretty 
good variety of fossils. 

Cashelboy, in Sligo, is twelve miles west of Sligo, on the Ballina 
road, and about half way between Skreen and Dromore west. 
A stream, which forms the western boundary of the townland, 
crosses the road near a chapel, and in this stream, four chains 
south of the road, is a sandstone quarry, in which there^is some 
shale, which contains Cypricardia rhomhea abundantly. 

Castlecreagh, in Cork, is one mile east of Doneraile, where fossils 
are got in the limestone. 

Castle Esfie, in Down, is on the western shore of Lough Strangford, 
eleven miles S.£. from Belfast, and two miles S.E. of Comber. 
This limestone has a mass of beds of red sandstone over it. It 
is of a reddish colour, very pure. Many of the fossils of the car- 
boniferous limestone are found here, especially very fine speci- 
mens of the ^ctinoceras giganteum^ three feet long, and nine inches 
diameter at the thick end. 

Castle Island, in Kerry, is a small town ; it stands on the upper 
part of the limeffetone, which hereabouts contains in some beds 
a variety of fossils. 

Castlerickard, in Cork, is two miles N.E. of Castlemartyr, and 
situated in the lower part of the limestone district of that coun- 
try. 
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Castletown, in Meath, is four miles south of Trim. The light 
gray limestone here abounds in fossils. 

Gavansallagh, in Tyrone, is two miles N.W. of Drumquin. The 
limestone here has several varieties of fossils. Specimens of Si- 
phonoph^Uia cylindrica are found, exactly like those got at Car- 
lingford. 

Chicken Hill. — See Killmallock. 

Claraohmore, in Tyrone, is one mile and ahalf N.E. of Drumquin. 
Casts of Bellerophon apertus and Comu arUtia occur here in beds 
of arenaceous limestone, which is impure and very siliceous. 

Clare, in Tyrone, is half a mile east of Cookstown. Very beautiful 
specimens of Lithostrotion striatum are found here. 

Clareview, in Fermanagh, is two miles S.W. of Kesh, on the east 
shore of Lough Erne. 

Cleen, in Roscommon, is four miles N.E. of Boyle, and one mile from 
Knock vicar bridge. Arenaceous limestone occurs here, which 
has many of the fossils of the lower beds of the Carboniferous 
limestone. 

Cleenishoarve, in Fermanagh, is an island in Lough Erne, about two 
miles S.W. of Kesh. The rock consists of the alternating slates 
and limestones of the lower part of the Carboniferous limestona 

CuFDEN, in Clare, is one and a half miles west of Corofin, is a mill- 
stone grit locality. In the road side, in a wood, the black slaty 
strata are exposed, and yield pectens^ posidontce, &c. 

Clomea, in Waterford, is three miles N.E. of Dungarvan, on the sea- 
shore. The calcareous slate, interstratified with beds of lime- 
stone, occurs here, as at Ballinacourty, and contains an abun- 
dance of fossils. The rock here, which dips 20° south, is probably 
the counterpart of that at Ballinacourty, which dips the reverse 
way, or northward, both being the lower slates and limestone 
beds of the valley of Dungarvan, over which rests the pure light 
gray limestone of Ballinacourty, Ballyduff, and the whole valley 
of the Black water, to Lismore and Fermoy. That which is shale 
in other localities, as at Hook Head, is here slate, from the distinct 
cleavage which it exhibits in this valley. All the lower and im- 
pure shales of the south of Ireland, beyond a certain line, show 
a cleavage, which is not seen to the north of that line, which 
cleavage appears to be connected with the distortion of the fossils 

imbedded in it The line above alluded to extends from this 

D2 
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place westward to Cappoquin, Fermoy, Mallow, Kanturk, Kil' 
larnej, and thence to Castlemaine Bay, keeping its position 
chiefly along the valley of the Blackwater river, for a great part 
of the way. 
Cloonlaba or Meelick, in Clare, is three miles N.£. of Limerick. 
Very fine fossils are got here. The Ichthyorachis Newenhami, a 
new and beautiful coral, was found here by Mr. Newenham, of 
Dundanion Castle, Blackrock, Cork, who kindly presented it, to 
have a drawing and description made, as seen in Plate xxix. 
^g, 8, of Synopsis. 
Clonkeifft, in Cavan, is five miles S.W. of Virgina. The lower 
shales and limestone here contain Spirifer minima^ which is 
abundant here, but very scarce generally. 
Clontube:, in Monaghan, is three miles S.E. of Carrickmacross, and 

is in the limestone of that district, which is fossiliferous. 
Cong, in Galway, is a village on the N.E. angle of Lough Corrib. 
The limestone hereabouts contains but few fossils; ^^ Lithostro- 
tion striatum is the most common. The rock in lithological cha- 
racter very much resembles that at Athenry. Though perhaps 
it may be out of place here, it may be interesting to remark that 
Silurian fossils are abundant on the north shore of Lough Corrib, 
at Ardaun, and other places. 
CooKSTOWN, in Tyrone, is a small town. The north end of the town 
is on limestone, of a light gray reddish colour. In the quarry, 
a quarter of a mile west of the town, the upper part of the 
rock is in a decomposing condition, and the fossils come beauti- 
fully out of it. 
Corice:, in Londonderry, is three miles south of Draperstown, on 
the east side of the White river, which affords a good section of 
the shale and limestone of this district. The black slates are 
fossiliferous. Atrypa gregaria is found here. 
Coblave, in Fermanagh, is three miles N.W. of Kesh. The shales 

and limestones here abound in fossils. 
CoBNADOWAGH, in Longford, is seven miles west of Ballymahon. 

The limestone here affords fossils. 
CoBNAGRADE, in Fermanagh, lies ob the east side of Enniskillen, 
half a mile distant. The quarry gives out some specimens 
Product8B and Spiriferae. The Orthis gibbera, Plate xviiL &g. 9> 
Synopsis, has been found here, and nowhere else. 
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CoUNTENAN, in Cavan, is four miles east of the town of Cavan, and 
one mile N.W. of the village of Stradone. A large quarry here, 
in an arenaceous limestone, affords a good variety of fossils. 

CouRTLODOH, in Dublin, is three miles south of Balbriggan. A 
large quarry has been opened here near the base of the coal for- 
mation, which contains some of the shale fossils of that division 
of the Carboniferous rocks. 

Cove, in Cork, now Queenstown, is a seaport town in Cork Har- 
bour. In a black slate, immediately west of the town, Loxoceras 
incomitatum is found. It appears to me very doubtful that this 
slate belongs to the Carboniferous rocks. 

Creqo, in Meath, is two miles north of Nobber. The limestone here 
has many beautiful varieties of fossils. 

Cbegganobe, in GkJway, more commonly known by the name of 
Toberelathan is on the N.W. brow of the Derrybrian mountains, 
six miles S.W. of Loughrea, and two furlongs east of the Gort 
road. There is a junction visible here, in a stream of the Old 
Red Sandstone, lying unconformably on the gray wacke slate, and 
a little higher on the hill are several junctions, showing patches 
of yellowish conglomerate on the slate ; and in some places, a 
few perches of the lower bed or two only ; near the well called 
Toberelathan, in the stream, the blackish calcareous slate appears ; 
the lowest slate of the Carboniferous rocks, which is full of the 
usual fossils, especially Spirifer aUenuata and Leptagonia analoga, 

Crbyenish, in Fermanagh, is one mile S.W. of Kesh, on the eastern 
shore of Lough Erne. This is a good fossiliferous district. 

Croppatrick, in Mayo, is one mile S.E. of Killalla. The arenaceous 
limestone here is fossiliferous. 

Cruicetown, in Meath, is two miles west of Nobber. 

CuiLMORE, in Mayo, is three miles east of Claremorris. Calcareous 
slate, with limestone, here has the usual fossils. Fenestellas 
are abundant. 

Culleenamore, in Sligo, is five miles west of Sligo, on the western 
side of Knocknarea mountain. This place is remarkable for the 
abundance of specimens of SyphonophyUia cylindrica, which are 
found in the fields, as they are disintegrated by the weather from 
the limestone cliffs of Knocknarea, and roll down the side of the 
hill. Some of those are three or four inches in diameter, and the 
pieces a foot long ; but the whole fossil, as found at Kilglass, on 
the sea-shore, is two feet long. 
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CuLLiON, in Londonderry, is two and a half miles S.E. of Drapers- 
town, and five miles S.W. of Maghera. In a deep ravine on the 
.N.E.browof Slievegallion mountain, the lower calcareous black 
shale contains a great profusion of beautiful fossils, among others 
Spirifer pinguis is very abundant 

CuLTRA, in Down, is on the south shore of Belfast Lough, five miles 
N.E. from Belfast, and one mile N.E. from Holjrwood. The rock 
here is much broken up by whin dykes. It lies on graywacke 
slate unconformably. One of those dykes forms the foundation 
of the little pier at this place, and to the west of this, the black 
shaly strata are well exposed at low water. About forty yards 
out from high water-mark, in some of the beds, the scales of 
fishes {Holoptychiua Porthckii) are found very fine; and imme- 
diately adjoining the pier in the fine black shale are millions of 
Cytherse, of several kinds. Similar fish scales and CythersB are 
found in the black shale band which runs across the valley of 
the Moyola near Maghera; and at the Bannagh river, near Kesh, 
in Fermanagh. From having fish remains of similar species 
found here as at Moyheeland, and the rock there having been 
supposed to be a band of black shale in the Old Red Sandstone, 
this was put in the same rock, it being impossible to fix its place 
here by visible superposition. It is very doubtful that it belongs 
to the Old Red. The rocks on the shore are much broken up 
with whin dykes, and between every two of them a rock of dif- 
ferent aspect is brought to the surface. There are red sandstone, 
red shale, red thin-bedded limestone, yellow magnesian lime- 
stone, and black and gray shale, all in the space of about half a 
mile, between high and low water mark. Those rocks in York- 
shire and Durham would be recognised as being in the vicinity 
of the upper part of the Coal formation, and of them, this bit of 
shore is very probably the equivalent. This would make this 
black shale belong to the coal strata, and the fish remains here, 
at Moyheeland, and the River Banagh, near Kesh, would be all 
common to that series ; indeed, beside the fish remains, those 
black shales and accompanying rocks in the three places just 
mentioned are identical in lithological character. 

CuRKEEN, in Dublin, is seven miles north of Malahide, and two miles 
south of Skerries. The quarries here, in light gray pure lime- 
stone, contain a variety of beautiful fossils. 
CuRRAGH, in Water ford, is one mile north of the village of Ardmore. 
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The road here is cut through, and shows some sections of shale, 
which afford specimens of the fossils usually found in those lower 
beds. 

CuRRAOHMORE, in Fermanagh, is four miles west of Kesh, on the 
north shore of Lough Erne. 

CuRRBNs, in Kerry, is six miles S.E. of Tralee, on the EjUarney 
road, and about three miles S.W. of Castle Island. This is a 
very fine locality for the fossils of the calcareous slate, and they 
are got in a state of good preservation. 

CusACKSTOWN, in Meath, is six miles S.E. of Navan, and is in the 
lower part of the limestone. The rocks here contain the usual 
fossils. 

Deerpark, in Fermanagh, is two miles S.E. of Kesh; it is a loca- 
lity of the lower part of the limestone. 

Derryoonellt is in Fermanagh, is eleven miles N.W. from Ennis- 
killen, on the west side of Lough Erne. Casts of fossils are 
found here in a quarry, in a soft yellow sandstone. 

Derrtloran« in Tyrone, is at the south end of the town of Cooks- 
town. Alternate beds of limestown and sandstone occur here. 
The sandstone is generally red ; but a thick bed, near the church, 
is of a greenish-gray colour. The limestone, like all hereabouts, 
is fossiliferous, some of it takes a high polish. 

Derrtnacafple, or Derrtkacapplekeagh, in Fermanagh, is four 
miles N.E. of Kesh. This is a locality of limestone, shale and 
sandstone alternating, with the usual fossils. 

Desertmartin, in Londonderry, is a small town, four miles south 
of Maghera. The limestone quarries here are not very fossilife- 
rous. Fish palates have been got in them. 

DoNAOHRisK, in Tyrone, is two miles S.E. of Cookstown, and im- 
mediately west of the village of Tullyhog. Like Derryloran, 
limestone and sandstone are found here alternating. Some fos- 
sils are got in the limestone. 

DoNERAiLE is in the county of Cork. The limestone in this locality 
is fossiliferous. 

DooNFEENY, in Mayo, is eight miles N.W. from Killalla, and two 
N.W. of Ballycastle. This is a locality of the arenaceous rocks. 
Black shales predominate; but there are also thin beds of im- 
pure limestone. Some beds of the shale are very fossiliferous. 

DooRiN, in Donegal, is seven miles west of the town of Donegal, and 
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lies on the north side of Donegal Bay. The cliffs along the sea- 
coast here are very finely exposed — they are all black shale. 
This is a good locality for fossils. Pleurotomaria canaliculata 
is found here, and is a very scarce fossil elsewhere. 

Downs, in Armagh, is a quarter of a mile S.W. of the town of Ar- 
magh. The limestone of this locality is of reddish-griiy colour, 
and contains palates, teeth, and spines of fishes. 

DROiiARD, in Londonderry, is two miles east of Draperstown, and 
about five miles S.W. of Maghera. A stream which flows north- 
ward from Slievegallion along the east boundary of this townland 
gives a good section of the rocks. The usual Modiola and Nu- 
cula of the lower black shale are found here, and Murchisonia 
elongaia is plentiful. 

Drumbrick, in Fermanagh, is four miles N.E. of Kesh, and one and 
a half north of Ederny. 

Drumcurren, in Fermanagh, is two miles N.E. of Kesh. 

Drumdoe, in Roscommon, is four miles north of Boyle, on the S.E. 
shore of Lough Arrow. The lower part of the limestone here 
is fossiliferous, and has a good variety. 

Drumgowna, in Fermanagh, is three miles N.W. of Kesh, in the 
calcareous slaty division. 

Druhkeeran, in Fermanagh, is two miles N.E. of Kesh. These loca- 
lities about Kesh are all in the shales, limestone, and sandstones, 
which alternate in this part of the country, and lie on the red 
base of the Old Bed Sandstone. 

Drumlattert, in the county of Dublin, is on the sea-shore, two 
miles south of Skerries. The rock here is limestone, and fossi- 
liferous. 

DRUifMANMORE, in Armagh, is one mile N.E. of the town of Armagh. 
The limestone here contains a good variety of fossils. 

Drumnagroagh, in Donegal, is one mile S.K of Ballyshannon. The 
limestone here is at the surface, and fossiliferous. 

Drumod, in the county of Leitrim, is a village about twelve miles 
north of Longford, on the mail-coach road. A few perches north 
of the town, on the Mohill road- side, calcareous slate is found, 
containing abundance of fossils; and one mile N.W. of Drumod, 
on the Shannon shore, is yellow sandstone, and black shale, the 
latter containing Modiola, and other fossils usually found in that 
position. 
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Dbumowen, in Tyrone, is two miles west of Drumquin. The same 
band of limestone, containing the same fossils, crosses this town- 
land, which is found in Drumscraw and Cavansallagh, the ad- 
joining townlands. 

Drumreagh Etra, in Tyrone, is four miles N.E. of Dungannon, on 
the Stewartstown road. The limestone here is supposed to be 
of the upper part, from its immediate proximity to the Coal 
Island coal district 

Drumreask, in Fermanagh, on the west shore of Lough Erne, is 
one mile north of the village of Church-hill. It is a good loca- 
lity for black shale fossils. 

Drumscraw, in Tyrone, is one mile S.W. of Drumquin. The band 
of gray limestone which crosses this townland contains a great 
variety of the usual fossils of the limestone. 

DuNDONAGH, in Mouaghau, is six miles north of Monaghan, and two 
miles S.E. of Emyvale. 

DuNKiKEELT, in Donegal, is a small town, ten miles west of Donegal. 
This is a sandstone locality, and has the usual alternations of 
sandstone, limestone, and shale, found at the base of the Carbo- 
niferous limestone in the N.W. parts of Ireland. The rocks 
mostly dip S.E. about 10°. The locality abounds in fossils. 

Ddnkit, in Kilkenny, is three miles north of the city of Water- 
ford. Large excavations have been made here in limestone; but 
the rock is not fertile in fossils. The calcareous slate which 
underlies it, and is exposed about the entrance to the quarry, 
yields fossils plentifully, and in a good state. 

Edenacrannon, in Tyrone, is four miles S.W. of Dungannon. The 
rock is the lower part of the limestone, with its interlaminated 
slate. " 

Edenasop, in Tyrone, is five miles S.W. of Castlederg. 

Edernt, in Fermanagh, is two miles east of Kesh. 

Enagh, in Armagh, is seven miles west of Armagh; about a quarter 
of a mile S.E. of the village of Tynan. Teeth and spines of 
fishes are found in the light reddish-gray limestone, as at the 
Downs, near Armagh. 

Fallagloon, in Londonderry, is two miles west of Maghera. The 
mountain stream which forms the east boundary of this town- 
land exposes a good section of the Old Red Sandstone; and the 
black shales, about a mile up from the chapel, contains a profu- 
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sion of the usual fossils of that division of these lower beds. 
Axinu8 nuculoidea is got in whole masses; Modiola Macadam^ 
and Modiola subparaUda^ abundant; seven species of Cytherse 
have been got, and scales of Hohptychiua Porilockii. A band of 
graj shale crosses the Moyola from this to the White river; this 
band is supposed to have the Old Red Sandstone under and 
over it See Moyhedand. 

Fabmacafflt, or Redbabn, in Armagh, is one mile S.W. of Armagh, 
Fish remains are got in the limestone here, — palates, teeth, and 
spines. 

Fasolassaoh, in Tyrone, is four miles N.E. of Ballygawley. The 
lower black shales abound here, and contain the usual fossils. 

Fellow's- hall, in Armagh, is seven miles west of Armagh — a lime- 
stone locality, and fossiliferous. 

FiNNEE, in Donegal, is three miles S.W. of Ballyshannon, on the 
south side of the mouth of the river Erne. The rocks are so 
well exposed by the action of the waves that it is an excellent 
locality for the fossils of this part of the series. 

Flehingstown, in Meath, is six miles west of Balbriggan, and one 
mile N.W. of the village of Naul. About the chapel of Clonal vy 
the limestone is light gray, and the fossils come out well. 

FoBT- WILLI AM, in Cork, is one mile and a half S.W. of Doneraile, on 
the Mallow road. A good limestone locality for fossils. 

Glenbane. — See Lackagh. 

Geanabd, in Longford, is a small town, situated on the lower shales 
and sandstones of the carboniferous rocks. Numerous fossils 
occur here. 

Grangemore, in Roscommon, is three miles S.W. of Boyle, and two 
north of Frenchpark; an extensive field of limestone spreads 
over this part of the country, but does not contain a great va- 
riety of fossils. Orthis JUiaria is common. 

Greaghs, in Donegal, is three miles S.E. of the town of Donegal, 
and half a mile east of the village of Laghy. The fossils of the 
lower black shales are abundant here. 

GuBBABOE, in Fermanagh, is two miles S.W. of Kesh, on the east 
shore of Lough Erne. This is a good locality for fossils. 

Gurteenroe, in Cork, is two miles north of Bantry. The rock here 
is calcareous slate. No good excavation is exposed, but hum- 
mocks of slate on the road side afford crinoid stems and fenestellas. 
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HouMiFEN Bat, in the county of Cork, is six miles south ofKinsale. 
Goniatites, and flhells much Tesemhlxng Posidonie, are got here 

in black slate; the slate and the fossils much altered and dis- 
torted, apparently by metamorphic action. The kinds would 
suggest the idea that the slate is an altered millstone grit. 
Hook Head, or Hook Point, in Wexford, is situated on the east 
side of Waterford Harbour, and the shore here a£Pbrds a fine sec- 
tion of the lower part of the carboniferous rocks. First, red 
conglomerates and red sandstone, with some beds of yellow in as- 
cending southwards, and a few beds of red or blue shale ; the 
upper part all yellow or gray, and a little calcareous, and it is 
in these the fossils first appear. Next comes a series of thin beds 
of limestone, and black shale alternating. The limestone rises 
in large flags, of which both sides are covered with a profusion 
and variety of fossils. This is on the townland of Portersgate. 
Over it lie yellow sandstone and calcareous gray sandstone, 
and this again is succeeded by thin beds and afterwards thick 
beds of limestone alternating with shale, for more than a mile 
along the shore, but nearly level. Next, towards Hook Point, 
the whole becomes limestone, with but a few and very thin 
beds of shale. In the whole peninsula, the rock is so well 
exposed along the sea-shore that it is one of the finest localities 
in Ireland for fossils. Very fine specimens of crinoid heads have 
been found near the Point. They are usually got in the thin 
beds of shale which separate the limestone beds, where the ac- 
tion of the waves carries away the soft matter of the shale, and 
leaves them standing in relief on the surface of the bed of lime- 
stone. In considering them, on the spot, the idea is suggested 
that they grew on the surface of a bed of limestone in the sea — 
as seaweed now does — that a flood came over the place, charged 
with sand and mud, and killed the animals, which, therefore, lay 
dead, and were buried in the muddy deposit left by the waters, 
which is usually from three to six inches thick between the beds 
of limestone. The heads and stems, for some feet in length, are 
got together, lying in these thin shale beds, and in some cases 
have all their fine markings beautifully shown. 
HoRATH, in Meath, is five miles north of Kells. The rock is the 
dark limestone, which lies near the base of that subdivision. 
Several fossils are found in it — BeUerophon apertus and Pleuro- 
rhyncus giganteua are common. 
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HowTH, in Dublin, is nine miles east of Dublin. A fine quarry of 
limestone occurs here, the rock being also well exposed on the 
shore, a little to the north of the village, and contains the usual 
fossils. 

Inter, in Donegal, is situated on the sea-coast, seven miles west 
of Donegal. This locality is all in black calcareous slate and 
shale, of the lower part of the limestone division. 

Kesh, in Fermanagh, is thirteen miles N.E. ofEnniskillen, near the 
N.E. angle of Lough Erne. The development of the sandstone, 
to the north of this place, with its alternations of limestones 
and shales, is remarkable. 

KiLBBiDE, in Mayo, is seven miles N.W. of Ballina, and two miles 
N.E. of the village of Bally castle. The rock is limestone, with its 
shales, and this place shows it well, being surmounted by sand- 
stone. The place is rich in fossils. Atrypa gregaria occurs in 
masses; it has been only found here, at Ballinglen, which maybe 
said to be part of the same series of beds, and in the White river, 
near Draperstown, in Londonderry. 

KiLCAB, in Cavan, is two miles S.W. of Belturbet. The rock here 
is limestone, and fossiliferous. 

KiLCOBiHOCK, in Longford, is three miles N.W. of Ballymahon, a 
lower limestone locality, and fertile in fossils. 

KiLCUMHiN, in Mayo, is on the sea-coast, five miles N.W. of Killala. 
This is a locality of alfernations of limestone, shale, and yellow 
sandstone, and contains many varieties of the fossils usually found 
in this position. 

KiLOUBBT, in Louth, is four miles N.W. of Dundalk. In this loca- 
lity is found red sandstone, some black shales, and some lime- 
stone, as also yellow sandstone. The shales especially have fos- 
sils. 

KiLDBESS, in Tyrone, is two mUes west of Cooksto wn. In the river 
here is found a section of red shale, which contains the usual fos- 
sils of the black and gray calcareous shales, especially trilobites 
and corals, and this is the only locality where such fossils have 
been got in red shale. A little higher up, or westwards in the 
river, is found a red sandstone also, which contains abundance of 
casts of fossils. Atrypa canalis and Atrypa laticosta are got in 
this sandstone. 

KiLGLASS in Sligo, is eight miles north of Ballina, on the sea-shore, 
on the east side of Killalla Bay. The limestone is well exposed 
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here, and affords some of the finest specimens of SiphonophyUia 
cylindfica. There are several whin dykes here, running in an 
east and west direction, cutting through the limestone rock. 

KiLLAGHTEE, in Donegal, is situated on the sea-shore, eleven miles 
west of Donegal, and one mileS.W. of the village of Dunkineely. 
This locality is in the lower shales and limestones, and the sec- 
tions are well exposed by the action of the water, and contain 
much fossils. 

KiLLESHANDRA, in Cavan, is a small town. It stands on yellow sand- 
stone, but over this lies limestone with shale, which is partially 
quarried, about two furlongs west of the church. This limestone 
contains a great variety of fossils. 

Ejllinamack, in Water ford, is three miles S.W. of Clonmel, near 
Knocklofty bridge. Calcareous slate occurs here at the road-side, 
which contains a profusion of fossils. 

Killinolt or Ballea, in Cork, is five miles S.E. of Cork, and two 
miles N.W. of Carrigaline. The calcareous slate here contains 
only one group of slaty beds between the yellow or upper part 
of the sandstone and the overlying limestone. 

Killoounra, in Mayo, is two miles S.W. of Killalla. The lower 
shales and limestones occur here, and are fossiliferous. 

KiLLUKiN, in Roscommon, is about one mile S.W. of Carrick-on- 
Shannon. The rock is limestone, and very fossiliferous. 

Killybrone, in Mayo, is one mile N.W. of Eillala. The fossilife- 
rous rock here is an oolitic limestone, nearly black, and appears 
covered by yellow sandstone. 

KiLLTGLOGHT Is in Fermanagh. It is about a mile and a half S.E. 
of Lisbellaw. A river flows down into the valley southwards, 
in which yellow sandstone and the accompanying shales and 
limestones are exposed, in which are found the usual Modiolae, 
Nuculse, &c. of the lower shales. 

EiLLTGREAN Uffer, in Monaghan, is about two miles N.E. of the 
little town of Emyvale, a locality of limestone, shale, and sand- 
stone, the two former having fossils. 

KiLLTMBAL, in Tyrone, is half a mile east of Dungannon. On ac- 
count of the vicinity to the coal district of Coal Island, the rock 
here is supposed to be the upper limestone, but there is no 
visible junction to verify this supposition. The quarries, which 
are extensive, afford a good variety of fossils, and there are some 
vertical cracks, which admit water from the surface, and which 
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are in a decomposing state for two or four inches inwards from 
the surface of the crack, and in this part of the rock are found 
the most beautiful fossils, of a purely white colour, with all their 
most delicate markings, in a high state of preservation. The 
pores of fenestellse, and the finest striae of pectens are seen under 
the magnifier. Produda kuissima is abundant here, though 
scarce in other localities. 

KiLBfACDUAGH, in Clare, is five miles S.W. of Gort Fossils are not 
plentiful in the limestone here. 

KiLMALLOCK, in Limcrick, is a limestone locality. There are large 
quarries in the vicinity, and the usual fossils of the limestone 
come out in abundance, and show the markings uncommonly 
well. 

KiLMORE, in Armagh, is six miles N.£. of the town of Armagh. 
The dip of the limestone, which is fossiliferous here, is about 
15^ N.W. 

KiLTULLAOH, in Roscommon, is eight miles S.W. of Castlereagh. 
The lower part of the limestone is the rock here. 

Knockaoh, in Louth, is three miles N.W. of Dundalk. The rock 
is limestone with shale, interstratified near the base of the lime- 
stone subdivision of the Carboniferous system. 

Knocknarea, in Sligo See Culleenamore. 

Knockninnt, in Fermanagh, is a steep high hill, on the west side of 
Lough Erne, ten miles south-east of Enniskillen. The rock is a 
light gray limestone, and it contains here some beautiful fossils, 
especially Fenestellae, on the west side, half way up the hilL 

Knogkonny, in Tyrone, is half a mile north of Ballygawly. A yel- 
lowish calcareous slate occurs here, in a stream in which a pecu- 
liar Pecten is abundant, and no other fossil. It has been called 
Pecten Knockonniensia from this place. 

Lackagh, in Tyrone, is one mile west of Drumquin. In the low 
part of this townland, near the bridge, limestone occurs, which 
yields beautiful specimens of Produda hemispherica. 

In the high part, or western end, is a ravine called Glenbane, 
in which a stream has made a deep cut in the black shale; this is 
one of the best localities in Ireland for fossils. I believe these black 
strata to be the millstone grit, or lower part of the coal forma- 
tion. On the banks of this stream, if the grass and soil bo dug 
away, near the top, the rock is soon laid bare, and this upper 
decomposing part of it yields the finest casts of fossils^ which come 
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out well. "Where a vertical crack occurs in the rock, which has 
admitted water for years, the rock becomes partially decomposed, 
for six or twelve inches away from the opening, and this part 
also yields the fossils clean. The sound shale also contains them, 
but they cannot be got well out. There is no cleavage in the 
shale here, as at Ballinacourty, or other parts of the south of 
Ireland. The mass of the hill is composed of strata, lying nearly 
level. 

Lacken, ill -Roscommon, is three miles S.E. of Athleague. The 
country for many miles about this place is limestone, light gray, 
and unmixed with shale. 

Laght, in Donegal, is a village four miles south of Donegal, on 
the Ballyshannon road. This locality is near the base of the 
limestone. 

Lane, in the county of Dublin, is on the sea-shore, two miles S.E. 
of Skerries. The limestone rock is well exposed here. An area 
of some acres of it on the surface between high and low- water 
mark is dolomite. 

Lasacob is in Meath, two miles south of Trim. Light gray lime- 
stone occurs here, and contains a good variety of fossils. 

Laraoh, in Cavan, is six miles east of Cavan, and one mile north 
of Stradone. In this place is a basin of the lower part of the 
Carboniferous rocks, comprising sandstone, shales, and limestone, 
resting on the graywacke slate of the surrounding country. 
Fossils are found here. 

Laroanmobe, in Mayo, is fourteen miles west of Crossmolina, and 
four miles west of Corick bridge. Immediately north of the 
Belmullet road rises a series of beds of black shale, with a few 
beds of impure blackish limestone. A great variety of the black 
shale fossils, as Modiolte, Nuculte, Cypricardis, Cythers, &c., 
are found here. These shales are over the Old Red Sandstone. 

Leam is in Fermanagh, two miles east of the village of Tempo, and 
three miles west of Fivemiletown. The Manyburns river £ows 
here through the lower shales, and affords sections which yield 
the usual fossils. Cypricardia sodalia is found in great abun- 
dance. 

Leck is in Monaghan, two miles north of Glasslough, is on lime- 
stone which contains fossils. 

LiSABDREA is in Roscommon, two miles S.W. of Boyle. This is a 
limestone locality, but not very fossiliferous. 
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LiSMORE, in Tyrone, is half a mile S. W. of Clogher. All the strata 
here are fossiliferons, up to the sandstone which lies south of 
Clogher. 

LiSNAPASTE is in Donegal, five miles south of the town of Donegal, 
and one mile and a half S.E. of the village of Laghj. About 
three furlongs south of the village of Ballinakillew is a little 
bridge, and the bed of the stream that flows through it is on 
black shale, which affords fossils of great variety, and of great 
beauty. A few chains south of this bridge, on the road- side, is 
an excavation made for repairing the roads, and the shale or 
slate here yields millions of fossils; this shale is calcareous, 
lying over the Old Red Sandstone, and at the base of the lime- 
stone. 

Little Island is in Cork, four miles east of the city. The lime- 
stone here is light gray, and very pure, and contains abundance 
of fossils, of those usual in the lower limestone in other parts of 
Ireland, with this difference— that they are in general distorted, 
as are all the fossils in the limestone of this county, and also in 
the county of Waterford, and part of Kerry. If a line be drawn 
upon the map of Ireland, from Waterford to Kanturk, and pro- 
duced from Kanturk to Killarney, all the fossils south of this 
line are distorted, both in the slates at the base of the limestone 
and in the limestone itself. This circumstance is likely to have 
some connexion with the violent convolutions and steep dip of 
the strata apparent in this part of the country, while it is quite 
otherwise in the midland counties, where the strata lie level, or 
nearly so. South of this line also, the soft black strata, which 
in the northern counties are shale, here deserve the name of 
slate, from superior hardness and distinct cleavage; even the 
massive limestone has strong cleavage lines. 

Magheranohe, in Sligo, is two miles east of the small town of To- 
bercorry. The limestone here has fossils, especially Lithoden- 
drons, and other corals. 

Maghebennt, in Tyrone, is one mile S.E. of Drumquin. The 
limestone here is impure and siliceous, and belongs to the lower 
' portions of the formation ; it contains some fossils. BeUerophon 
comuarietia is found here. 

Malahide is in the county of Dublin, nine miles N.E. of the city. 
The rock here is calcareous slate, of which the limestone and 
shales are well exposed on the sea- shore, and yield a great vari- 
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ety and abundance of fossils. Opposite the new hotel, under 
high-water mark, is found Pkurorhyncua aliformey which also 
occurs in rocks of similar lithological character at Poulscadden, 
and at Ballinacourty. Pleurorhyncua fusiforvm is almost pecu- 
liar to this locality, only one other specimen having been found 
at Hook. 

Manorhamilton is a small town in the county of Leitriou Haifa 
mile S.E. of the town there is a mill, and the stream which works 
it flows westward through black shale at the base of the lime- 
stone, which yields a good variety of fossils. The limestone 
occurs here also. 

MsELiCK Chapel, Clare. — See Clonlara. 

MsENOARiGA<(H, in Tyrone, is five miles S.E. of the town of Castle^ 
derg, on the Pettigo road. The black shale here affords a good 
variety of fossils. 

MiDDLETON is a Small town, thirteen miles east of Cork. The 
gray limestone hereabouts contains the usual fossils, well pre- 
served. 

JtfiLLECENT, in Kildare, is four miles north of Naas. The limestone 
here affords a profusion of fossils, and, as it is taken to Dublin 
by canal for economical purposes, those fossils have become bet- 
ter known than those of most other localities. Some of the beds 

. appear to be formed of a mass of organic matter, which still 
contains many undescribed forms. 

MiLTOWN Malbat, in Clare, is on the western coast. About the 
town the rock is of the coal-measures of that county. 

MiLVERTON, in the county of Dublin, is one mile S.W. of Skerries. 
The light gray limestone of this place yields numerous varieties 
of fossils. Etumpkalua rotundatus is plentiful. 

MoHiLL is in Leitrim. The rock is calcareous slate hereabouts, and 
contains many varieties of fossils. . 

MoNADUFF is in Longford, six miles N.E. of Newtownforbes, and 
one mile N.E. of the village of Drumlish, at the southern base 
of Caimclbnhugh mountain. The limestone and calcareous slates 
of this locality afford the usual fossils of the lower beds, and, in 
addition, some beautiful spines and scales of fishes. 

MoNAGHAN is the chief town of the county of that name. The 
quarry at the infirmary is a gray limestone, very siliceous; it 
dips northward from the graywacke slate hills. It is of the 
Vol. Vn. Paet 1. E 
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lower beds. It oonteins Orthis creniHricti snd OrUiis KdUi^ but 
no otlier fossils were got in it at this place. 

IfoNBTHKANTy in Londmiderrj, is seven miles west of Maghera, and 
fonr N.W. of Draperstown. A stream, which crosses the Dun- 
giren road, forms the barony bounds here, and some red and 
purple shales overlying the Old Bed Sandstone afford a few of 
the fossils found in the black shales. 

MooBS, in Bosoommon, is three miles east of Ballinasloe. The light 
gray limestone of this district produces abundance of fossils. 

MOBERA, in Leitrim, is four miles S.W. of Manorhamilton, on the 
Sligo road Here, near the junction with the mica slate of 
Benbo mountain, fossils are found in the limestone and shale. 

MoTHKELAND, in Londonderry, is five miles 8.W. of Maghera. The 
village of Draperstown stands on part of this townland. On 
the south bank of the Moyola river, a few yards above the forge 
bridge, very fine specimens of fish remains aregotin a bed of black 
shale, at about the summer level of the water. Scales of JSoioptif- 
chiusPorUockii^ spines of Gyracanthus, and numerous large bones, 
were obtained; also a tolerably perfect specimen of a whole fish, 
somewhat farther up in the river, in a bed of black shale near the 
north bank. The black shale and slate in the Moyola at this 
place is part of a band which crosses the valley from Falli^loon on 
the N.E. by the forge bridge, to the White river on the S.W., 
being two to three miles long, and about a quarter of a mile wide. 
This band was supposed to be in the Old Bed Sandstone, because 
that rock occurs to the west of it, and white sandstone to the east, 
at Gortahurk and other places, sueceeded by gray mountain lime- 
stone near Desertmartin, all dipping the same way, eastward. The 
same species offish remains occur in the black band ironstone near 
Glasgow, in the coal district there; and this circumstance, toge- 
ther with the colour and general lithological character of the shale 
itself, seems to be a presumption that this Moyola band of black 
shale is of the ooal formation, and not belonging to the Old Bed 
Sandstone^ If so, it must be a mass which slipped down between 
two parallel faults, a circumstance not uncommon, and especially 
probable in a neighbourhood beset with dislocations. It has the 
basaltic protusions about Maghera covering it on the north-east 
end, and is terminated by the great greenstone of Slieve Gallion 
cm the south west Besides all this, a red sandstone covers this 
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gray band, near the north end in the Fallylea river, which I be- 
lieve to be the New Bed Sandstone. This rock often covers the 
coal formation, where that occurs, in all the country lying west 
of Lough Neagh, in its vicinity. See Cultba. 

MoTMOBJB is in Clare, seven miles east of Ennis, and two miles S.W. 
of the village of Tulla. The limestone about here affords many 
species of fossils, in a high degree of preservation. 

MucKRUss, in Kerry, is three miles south of Killarney. Calcareous 
slate is got here, full of the usual fossils. 

MuLLAGB, in the county of Meath, is three miles north of Kilcock. 
The black shale of this locality abounds with the usual fossils 
of that subdivision of the formation. 

MuLLAOHBOT IS in Monaghan, two miles east of the village of £my* 
vale. Fossils are abundant at this place. 

MuLLAGHFABBT, in Mayo, is one mile S.W. of EiUala. The black 
shale and limestone abound with fossils in this locality. 

MuLLAGHFiK is in Meath, eight miles S.W. of Drogheda, and two 
miles west of Duleek. The limestone here is light gray, very 
fossiliferous, and the fossils come out of the rock in good preser- 
vation. Several species of Martinia, Beticularia, and Spirifera, 
are got here There is one thick bed of limestone, composed 
altogether of a mass ofSpirifer Uriiy or Spir^er ungukuLua^ as it 
was called. Here also was got a specimen of Producta maxima^ 
as large as a man's head. 

If ULLAOHTiHNT is in Tyrone, half a mile east of Clogher. Here thc| 
black shales, in a stream that flows down the hill northward, 
afford a good display of the fossils usually found in it. Modiola, 
Nucula, Azinus, &c., are abundant, and the specimens good. 

MuLLALiss, in Monaghan, is two miles east of Emyvale. This loca- 
lity contains many species of Producta, and other fossils in the 
limestone. 

MuLLAWORNiA, in Longford, is two miles N. W. of Ballymahon, 
Elereisa pretty large hill of limestone, with fossils, on th^bank 
of the Royal Canal. 

MuLLTLuaTT, in Monaghan, .is four miles S.W. of Carrickmacross. 
This is a limestone locality, but not very rich in fossils* 

MuLNAHUNCH, in Tyrone, is five miles S. W. of Dungannon. The 
roek 16 limestone, and fossiliferous. 

KsNAGB is in Tipperary. There are quarries in the limestone, half 
a mile west of the town, in which fossils are got. 
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Newcaatle, in Tipperaiy, ia eight miles east of Clogheen. The 
rock is dftrk-colonFed slate, and fossiliferous. 

Old Leiohun is in Carlow, seren miles S.W. of Carlow, and two 
miles west of Leighlinbridge The limestone occurs here, and 
at its junction with the orerlying millstone grit of the Castle* 
comer district, fossils are numerous, and some beautiful casts 
are found in old excavations, where the flinty limestone has been 
exposed to the weather. 

Oldtown is in Dublin, one mile and a half N. W. of Swords. The 
limestone, of a light gray colour, shows itself here, and contains 
a good variety of the usual fossils. Euomphaliu perOangukUus is* 
abundant. 

OuoHTERDBUM b in Fermanagh, three miles S.E. of Belleek, and 
six S.E. of Ballyshannon. The limestone occurs here^ and is, as 
usual, fossiliferous. 

Paget Pbiort, in the townland of Mullagh, is four miles north 
from Kilcock, It is a locality of black slates of the millstone 
grit, and contains Posidonie and Gk>niatites. 

Povlscai>dbn, in the county of Dublin, comprises a little of the 
shore and rocks at low water, immediately south of Howth Har- 
bour. The rock is calcareous slate, and has abundance of the 
usual fossils. The beds under high water are decomposed for 
nearly a foot inwards from the surface, and the fossils come 
beautifully marked out of them. 

Pruohlish, in Tyrone, is three miles west of Drumquin, This is 
a black shale district, in millstone grit, which contains the usual 
fossils abundantly. 

Rahan's Bat is in Donegal, on the sea-shore, one mile S.W. of 
Dunkineely village. The rocks here are exposed to the action 
of the waves, and yield an abundant supply of fossils. There 
are sandstone, some limestone, and much black shale. 

Raheendorak, in Carlow, is four miles S.W. of Carlow. The up- 
per part of the limestone here yields some fossils. It is exten- 
sively quarried for tombstones and architectural work. One 
of the beds contains Froducta hemispherica and Producta cih 
moideSy and the quarrymen call this the half-moon bed« Other 
fossils are found, but not plentifully. 

Rahoran, in the county of Tyrone, is two miles north of Fivemile- 
town. The fossils of the black shale here are got out in the 
finest state of preservation, and ar^ very abundant. Furima 
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Tkompaoni^ a scarce fossil, is very plentiful here, and many new 
species. They are got in the bed of a stream which runs south- 
ward at this place. 

Bathcline is in Longford, about one mile south of Lanesborough. 
This is all a limestone country, and yields a variety, of fossils. 

Rathgillen is in Meath, two miles north of Nobber* The lime- 
stone of this place contains a good variety of fossils. 

Rathhotle, in Roscommon, is five miles south of Frenchpark. The 
limestone of this district yields some fossils: Orihia fiUaria and 
some others are got in a good state of preservation. 

Redbarn, in Armagh, is in the townland of Farmacafley, a mile 
S.W. of the town. The limestone here yields fish remains of 
many species, similar to those found at Castle Espie and other 
places. 

Ring, in Fermanagh, is two miles N.E. of Enniskillen. A dark 
limestone here, which is interstratified with shale, contains 
many varieties of those fossils which are usual in the lower beds* 
of limestone, as Leptagonia anatogOf Orthis crenistrta^ &c &c 

RiNGASKiBDT, in Cork, is eight miles 8.E. of Cork, on the shore, at 
the west side of Cork Harbour, opposite Spike Island. The 
calcareous slate, which is found here, yields a profusion of fossils. 

RiNGSTOWN is in the Queen's County, one mile and a half N.E. of 
Mountrath. Calcareous slate occurs here, which is full of the 
usual fossils. A limekiln was built here of the slaty rock, and 
when it had been in use some time was thrown down, and the 
calcareous slate, from the operation of the fire, gave out the 
fossils in the most beautiful state of preservation, often turned 
white, showing the most delicate markings of both corals and 
shells. 

Roscommon, in the county of Roscommon, is the chief town of the 
county. It stands on limestone of a light gray colour, which 
contains but few fossils. Euomphalus cristatua was got here in 
the quarries, half a mile west of the town. 

RouOHAK, in Tyrone, is four miles N.E. of Dungannon, on the 
Stewartstown road. There is much confusion in the stratifica- 
tion here, but the limestone, from its close proximity to the 
coal strata, is supposed to be of. the upper part: it contains some 
fossils. 

RouNDWooD is in the Queen's County, three miles N.W. of Mount- 
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rath. The calcareous slate of this place contains the usual fos- 
silsi and in abundance. 

Bush, in the county of Dublin, is a village on the sea-shore, sixteen 
miles N.E. of Dublin, and seven N.£. of Malahide. This is a 
calcareous slate locality, and the rocks on the shore are well ex- 
posed; but it may be said of them generally that they contain 
very few fossils. The rocks in some places are very much con- 
torted. Towards the south, near the village, there are a few beds 
of limestone in the black slaty rock, and there is one place, half a 
mile north of the village, where a bed of pure 'gray limestone, 
about nine inches thick, contains many of the fossils peculiar to 
the gray limestone; but to the north of this place, for a mile, 
no fossils were found. 

Salmon, in Dublin, is three miles south of Balbriggan. The quar- 
ries here are in light gray pure limestone, like that at Milver- 
ton and Ballykea, and contain a variety of fossils. 

ScABiFF, in Clare, is a small town, ^ht miles N.W. of Ealaloe, and 
nineteen miles east of Ennis. The town stands in a limestone 
valley, which runs east and west. The rock is fossiliferous. 

SoBAQHT, in Tyrone, is six miles S. W. of Castlederg. This is a lo- 
cality of shales, sandstones, limestones, and iroruUmeSf and con- 
tains many fossil& 

Shanballt, in Cork, is five miles S.£. of the city, and one mile S.W. 
of Monkstown. The calcareous slate here is full of fossils. 

Shean, in Fermanagh, is on the west shore of Lough Erne, less than 
a mile north of the village of Churchbill. Black slate, which 
here comes in contact with a gre^istone dyke, contains corals, 
which are all turned white near the dyke, but of the usual colour 
of the rock at a few yards distant 

Shbule, in Longford, is four miles N.E. of Ballymahon. This is a 
limestone and a fossiliferous locality. 

Slamb, in Meath, is a small town. Half a mile east <^ it are lime- 
stone quarries, which afford the usual fossils. 

Sfiebstowb, in Donegal, is two miles east of the town of Donegal, 
and north of the Londonderry road. The limestone and shales 
which occur at the base of the carboniferous limestone are found 
here, and contain fossils. Atf^yria dqn*essa is got here plenti- 
fully. 

St» Doulough's, in Dublin, is five miles N.E. of the city, on the Ma- 
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labide road. A large limestone quarry is opened here. Over it 
is seen the base of the black flags and shales dipping southwards 
10^ to 20°. Under the limestone, in the centre of the quarry, 
an extremely fine*grained black shale or slate is found, which 
oontains Products, Pectens, and other fossils, on which are seen 
the most beautiful and delicate markings under the magnifier. 
This must be the calcareous slate. The usual fossils occur in 
the limestone. Encrinite stems are most abundant in some of 
the upper beds. Sphrifer pinguisy a fossil generally scarce, is 
abundant here. 

St» John's Point, in Donegal, is on the north coast of Donegal Bay, 
fourteen miles N.W. of Donegal, and four miles S.W. of Dun- 
kineely. The Point here is limestone, but the peninsula inwards 
is composed of the lower rocks along the shore; on both sides of 
this peninsula the rocks are unusually well exposed, and fossils 
abundant 

Stbeav HILL is in Cork, three miles north of Doneraile, at the south 
base of the Galtee mountains. 

Streedagh, in Sligo, is on the coast, ten miles N.W. of the town of 
81iga The lowest beds of the limestone occur here, and are 
well exposed. SiphonophyUia cylindrica occurs in great abun- 
dance, and yery large specimens. A man might walk on the bed 
of the rock, stepping frcmi specimen to specimen of this fossil for 
sereral hundred yards. The fossil is above two feet long, and 
two to three inches in diameter. 

SwANLiNBAR, in CaTRU, is ten miles S.W. of Enniskillen. This lo 
cality has both calcareous slate and limestone, as also millstone 
grit 

SwELLAN, in Oavan, is about a.mile N.W. of the town of Cavan. 
The rock is calcareous slate, and has some fossils. They are, 
however, rather scarce. 

SwiNRTORD, in Mayo, is a small town. It is on limestone, which is 
not extensively quarried hereabouts, but contains the usual fos- 
sils where it is seen. 

Takkardstowk, in the county of Cork, is six miles N.£. of Done- 
raile, and one and a half miles N.W. of Kildorrery. It is in a 
limestone locality, and very good fossils are got in it. 

Termon, in Bosconmnon, is half a mile west of Boyle. There is a 
geological peculiarity in this place. The calcareous shale ap- 
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pears to be wanting. In the Termon quarry the beds of gray 
limestone are seen resting on yellow sandstone directly. These 
lowest beds of limestone contain a profusion of Ortkia papiUiana- 
cea and OrtMs crenutrta, with but few other fossils. 

TiNNEKiLL, in the Queen's County, is three miles N.£. of Mountmel- 
lick, on the Grand Canal banks. This is a fossiliferous limestone 
locality. 

TiMNTCAHiLL, in Donegal, is two miles east of the town of Donegal, 
on the south side of the Londonderry road. The rock here is 
composed of limestone beds, with black shale interstratified. The 
limestone beds contain a variety of the fossUs usually found in 
the lower diyisions of the carboniferous limestone, as Orthis ere- 
nutm, Leptagcnia anahga^ &c. 

TiauCKEN, in Longford, is three miles N. W* of Ballymahon, on the 
banks of the Royal CanaL The limestone here is fossiliferous, 
and yields good specimens of Nautilus, Temnocheilus, &a &c. 

ToBEROBT, in Roscommon, is two miles N.W* of the village of Tulsk 
on the French parkroad. The limestone here is oolitic, and con- 
tains a good variety of fossils. 

ToNYELiDA, in Monaghan, is three miles north of Carrickmacross, 
on the mail-coach road-side. Good specimens oiProducta hemi- 
spherica^ and other fossils, are got here in the limestone. 

ToNTSHANDENMT, in Mousghan, is two miles N.E. of £myvale. 
This locality is on the lower part of the limestone, and yields 
fossils. 

ToBNARoAN, in Antrim, is on the sea-shore, one mile and a half east 
of Ballycastle. There are two beds of limestone here, under 
high- water mark, which dip south 8% and contain fossils. The 
coal district of Ballycastle lies immediately over those beds, 
which, if that be millstone grit, would put them in the position 
of the upper part of the limestone; but they are indeed very 
unlike the appearance of this rock in other localities in Ireland. 
From the description given of the Scotch coal rocks about Bur- 
diehouse, they appear to be almost identical with the Ballycastle 
coal district, and the fossils, both shells and fish remains, got 
lately in the Scotch coal rock, are the same as those found in the 
lower shales in the Irish carboniferous rocks, as at Cultra, Dra- 
perstown, Drumlish, Kesh, <&g. 

TUBEBELATHAN— ^ee CbEOGANOBE. 
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TuLLTABD, in Armagh, is one mile north of the town of Armagh* 

The limestone here is fossiliferous. 
TuLLTNAGAiGT Is in Fermanagh, one mile and a half S.E. of Kesh. 
It is a lower limestone locality, interstratified with calcareous 
slate. 
TuLLTORAN, is in the county of Leitrim, one mile east of Mohill. 

The rock is limestone, light gray, and very fossiliferous. 
TuMPHER is in the county of Tyrone, one mile S.W. of Stewarts- 
town. The limestone has some beds of shale in it, which con- 
tain corals of various species. Astrea crentUare is got in Yery 
fine specimens. 
UssAUN, in Leitrim, is half a mile west of Mohill, a little to the 
north of the road, in a stream ; the black shale affords abundance 
of fossils of great yariety and beauty. 
Walterstown, in Meath, is seven miles S.E. of Navan. It is a mill- 
stone grit locality, and in the black shale are found three or four 
species of Posidonia. 
Westport is a small town in the county of Mayo. Gray limestone 
occurs near the town, in a large quarry, which contains some fos- 
sils. 
White Bivbr, in Londonderry, near Draperstown. — t^e Corick. 
Whiting Bat is in the county of Waterford, two miles east of 
Toughal, and nine miles south of Dungarvan. The calcareous 
slate here affords numerous species of fossils, mostly in the state 
of casts, as is the case with all the slate fossils of the counties of 
Waterford and Cork, at least near the surface, where the slaty 
rocks have been partially decomposed. 



list of SEVERAL POST-TOWNS, WITH FOSSIL LOCALITIES IN THEIR 

vicinities. 

Abdmore. — Ardoe, Curragh. 

Armagh. — ^Ajmahngb, Ballygasey, Benburb, Galragh, Downs, Drammanmore, 

Enagh, Fannaicaffly or Bedbam, Fellows' Hall, Kilmore, Tollyard. 
Atbenrt. — Cappaghmoyle, Carrowntobber. 
ATHij£AGUB«.~Lackeii. 

BAiiBBiooAN. — Gourtloogh, Flemingstown, Salmon. 
Ballina. — About the town. Biinowna, Kilbride, Kilglass. 
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Baluhaslob. — ^Ifoore. 

BATJ.TTfHA8BIQ.— 'Goggin^i HilL 

BALLTCAgTLB, Antrim, — ^ToniAroaii. 

Balltcastue, Aioyou — ^Balfinglen, Bimalnhir, Doonfeeoy, Kilbride. 

Balltoonnell. — Qoanies near the vUlAge. 

Ballyoawlby.— A nnaghilla, Fas gl aat w g h , Knockonny. 

Balltmahon. — Canickboy, Cornadowagb, Kiteommock, MuUawornia, Shrale, Tir- 

licken. 
BAiXYBHAinroK.^-AbbeylandB, Aghamoce, Aidlonghil, Dnumiagioagfa, Ongbter- 

dmm. 
Banaohkb, Kmjft County. — ^About the town. 
Bantbt. — ^Blackball Head, Gorteenroe. 
Bblfast. — Cnltia. 
Bblleek. — Onghterdmm. 
Bbltubbet. — ^Ballyconnel, Kilcar. 
Bbhbubb.— Abont the old castle, and in the canal banka. 
Blagkuon. — ^Fofisiliferoos limestone abounds here. 
Blackbogk, Cork, — ^The limestone hereaboats is fossiliferouB. 
Botle.— Ballinafad, Cleen, Dnimdoe, Grangemore, lidardrea, Termon. 
BiTHDOBAN. — The locks on the shore adjoining. Aghamore. 
Gablihgford. — In the qnarries near the town. 
Cabix>w.— Old Ldghlin, Baheendoran. 
Cabbickbot. — On fossiliferons limestone. 

GABBICKMACB068. — ^Axdagh, BaUyhoe, Glonturk, MuUylusty, Tonyetida. 
Cabbigk-on-shannon. — Killnkin. 

Gabbioahobio. The limestone cutting in the mill-race abounds in fine fossils. 

Gabbigalink.— Limestone fossiliferous. Killingly or Ballea. 

Gastledebg Edenasop, Meencarigagb, Scraghy. 

Gastle Island. — ^Fossils are found in the limestone about this place. 

Gastlekkock. — Quarries near the village. 

Gastlemabttb. — Gastlerickard. 

Gastusbea. — Kiltullagh. 

Gastuetown, QueaCs Ctmniy.— Aghafin. 

Gavan.— The quarries near this have a few fossils. Gountenan, Laragh, Swellan. 

GHABiiEViiiLB> — ^Annagh. 

Ghubchill. — ^Bohevny, Shean. 

Ghuboh-hii-l. — Drumreask. 

Glanb. — ^lifllecent. 

Glabemobbis. — GuDmore. 

Glogbeen. — Newcastle. 

GiiOGHBB.— Aghintain, Aghnaglogh, Ballymacan, Lismore, Mullaghtiniiy. 

GiiONMEL. — Limestone fossiliferous. Killinamack. 

Gloone. — Co, Leltrim. 

GoiiiiOONET.-- Co. Sligo. 

GoMBEB. — GasUe Espie. 

GoHG. — ^The limestone hereabouts has fossils. 
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C00K8TOWN. — Fossils occur in the quarries about the town. Clare, Denyloran, 

Donagfarisk, Eildresa. 
CooLAMBT. — Carrowmore. 
Cork. — ^The limestone in the vidnity has fossils^ Garrigaline, Gove or Queenstown, 

Eillingly, Little Island, Middleton, Ringaskiddy Shanbally. 
GoBOFiN. — Clifd^. 
Grosmolina. — Larganmore. 
Derbtoonellt. — Co. Fermanagh. 
Donegal. — ^Ballybodonnel, Bruckless, Doorin, Dunkineely, Finner, Greaghs, Inver, 

Killaghtee, Laghy, Lisnapaste, St. John's Point, Spierstown, Tinnycahill. 
DoNKBAiLB. — The limestone hereabouts fossiliferous. CasUecreagh, Fortwilliam, 

Streamhill, Tankardstown. 
0KAPEB8TOWN. — Banada, Gorick, Cullion, Dromard, Moneyneany, Moyheeland, 

White River. 
Droohbda. — Mullaghfin. 

Dromod. — Calcareous slates, fossiliferous ; a few perches north of village. 
Dromorb West. — Cashelboy, Carrowmably, Garrowmacrory. 
Drumoondra. — ^Ardagh, Balsitric. 
Drxtmlish. — ^Monaduff. 
Drumquin. — Cavansallagh, Curraghmore, Drumowen, Drumscraw, Glenbane, Lac- 

kagh, Magherenny, Prughlish, Scraghy. 
DuKiiN. — Arddogh, Cloghran, Mahihide, Bush, St. Doulough's. 
DuLEEK. — Mullaghfin. 
DuMGAKNOir.— Hook Point or Hook Head. 
DuNDALX. — KUcurry, Knockagh. 

DuNOAimoN. — Drumreagh Etra, Edenacrannon, ELillymeal, Mulnaliunch, Roughan. 
Dungarvan. — Ardoe, Ballinacourty, BallydufT, Clonea, Curragh, Whiting Bay. 
DuiTKiNEELT. — Ballybodonnel, Bruckless, Killagtee, Rahan's Bay. 
FUsKT. — ^Ballymeeny, Bunowua, Garrowmacrory, Carrowmably. 
Edeketet.— A pretty good locality. 
Edgewobtbbtown. — Carrickboy. 

EImtvale. — Killygrean Upper, MuUaghboy, Mullaliss, Tonyahandeny. 
Eiiins. — Moymore, Scariff. 
Erkiskillen. — Belmore Mountain, Blacklion, Garrowntreemall, Gomagrade, Deny- 

gonelly, Florence Court, Knockninny, Ring. 
FfiBMOT. — Araglin Bridge. 
Fethard, Wexford.— Hook Point or Hook Head. 
FivEMiUETOwN. — Rahoran. 
Frenchpark. — Rathmoyle. 
Galway.— Athenry, Ballinfoile. 
Glasslouoh. — Leek. 
GoRT. — Kilmacduagh. 

Granard. — The calcareous slates about the town. Carrickduff. 
Hollywood. — Cultra. 
HowTH. — Quarries, Puulscadden. 
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K4MTUBK.— BantMr. 

Kbadub. — Carrowiianalt, Cartroiuglogh. 

Kellb. — ^Horath. 

Kasu. — ^AidatraTBi Anghaniiny, Bannaghbeg, Bunaniiiver, Cam, Canickoaghter, 
Glaraview, Cleeniahgaire, Coriaye, Cnvenisii, Cnm^imore, Deerpark, Derrj- 
nacapploi Dmmbrick, Dnuncunen, Dmingowiia, Dramkeeran, Edemy, Gab- 
baroe, Tollyiiagaigy. 

KiiiOocK. — Mollagh or Paget Frioiy. 

KiLDABB. — ^BoatOD. 

KiLDOBBBBT.— -Tankardatown. 

KiLLAUL— Balliaglen, Bnnatialur, CroflBpatrick, Doonfeeny, Killybrone, Kilcuin- 

min, Killogunra, MnUaghfarry. 
KiLLiLBNBT. — ^Biickeen Bridge, Mvckroas. 
KiLLBSHANDBA. — Qoanies near the town. 
KiLMAiix>CK. — Chicken-hill. 
K1N8ALB. — ^BaUymakean, Hole-open Bay. 
Laghet.— Greagha, Tianapaitfa 
Lanbsbobouoh. — Bathcline. 
LmoHUN Bbidob. — Bannaghagole, Old Leighlin. 
LiMERiGX. — Cloonlara or Meelick. 
LiSBELLAW. — Killycloghy. 
LouoHOALL. — ^Annahngh. 

LouGHKEA. — Caheratrim, Gregganmore or Toberelathan. 
Maouera. — ^Ballynore, Gullion, Desertniaitimy Dromard, FallaglooD, Moneyneany, 

Moyheeland. 
Maiahidb. — ^AloDg the shore. Corkeen, Rnah, Ballykea, Feltrim. 
Hallow. — In the ipiarriee sooth of the town. 
Manobhamiltob. — ^M<Hrera. 
Mabtbobouoh. — Bnrria. 
Mohill. — About the town. TuUyoran, Useaun. 
MoHAOHAN. — Dondonagh. 
MouNTMELLTCK. — ^Tinnekill. 
MouKTBATH. — ^Aghafin, Ringstown, Roundwood. 
MoTNALTY. — Horath. 
Naas. — ^Milleoent 
Naul. — Flemingstown. 
Navan. — Cusackstown, Walterstown. 

Nenaoh About the town. 

Nbwtowbforbes. — Monadnff. 

NoBBEB. — Altmush, Balsitric, Cregg, Cruioetown. 

Pettigo. — Boa Idand. 

PoBTUMNA.— Ballyhanry, Carrigahorig. 

RATHANGAN.^BoetOn. 

Roscommon. — About the town. 
Rush. — BalUniree, Ballykea, Curkeen. 
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ScABiFF. — Qaarriefl in the valley. 

Skbrbtss. — Ballykea, Curkeen, DrumUttexy, Lane, Milverton, Salmon. 

Slams. — At quarries. 

SuGO. — Cashelboy, Cnlleenamore or Knocknarea, Streedagh. 

Stbwartstoww. — Has limestone quarries around. Tumpher. 

Stbaikuta. — Coufitcnisn, Ltsragli. 

Smuncorrowii. — Toberoty. 

SwjLEfuif6AS.-~A^iaboy, Alteen. 

SwiinsFORD. — Is on limestone^ 

SwORDa — Oldtown. 

Tempo. — Leam. 

ToBBRGORRT. — Carrowmore^ Ifaglieranore. 

Traleb. — BallymaceUigot, Currens. 

Trim. — Castletown, Laracor. 

TuLUL. — ^Moymora. 

TuLLTHOO. — DoBflg^rfsk. 

TuLSK. — Toberory. 

TiROiMiA Clookeiffy. 

Watbrford. — Hook Head^ et Hook Point, in Ccimty Wexford, Dankit. 
Wbstport. — Qcuuries near the town. 
YouoHAL. — ^Ardoe^ Whiting Bay. 
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ADDEMDA.. 

Since the first of the foregoing sheets was put to press, it was 
found thai "a number of fishes, got in the Irbh mountain limestone, 
and mostly from Captain Jones's Collection, have been described by 
Mr. Frederick M'Coy, in the Annals of Natural History for 1848. 
They are enumerated in the followiQg list: — 



Namb. 



Atteroptycbias aflnitonuitiu. 
Asterolepit Temeosa. 
Chelyopnonu GrtfflthiL 
Chomalodiu demticiiUitiUL 

„ obUqans. 
Gladodiu lieviB. 
GooocMtens carbanariii& 
Colonodiia longideDi. 
Cosmacanfhus cartKnuurint. 
Ctenacanthus denUcalatoa. 

„ diiitaim. 
Diprlacantbus fUcatoa. 

„ StokesiL 
Erismaeanthiu JonesiL 
GloaBodes Ungua-bovlB. 

„ marglnatiUi 
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Tbb Society met on the 13th of June, 1866, on which occasion the 
following Paper was read. 

NOTES ON THE CLASSIFICATION OF THE DEVONIAN AND CARBONIFEROUS 
BOCKS OF THE SOUTH OF IRELAND, BT J. BEETE JUKES, ESQ., AND 
J. W. SALTER, ESQ. 

The authors, during the last month, had examined some of the prin- 
cipal sections in the south of Ireland, where the base of the Carbo- 
niferous rocks and the upper part of the Old Red Sandstone are to be 
seen : paying especial attention to the palseontological evidence. They 
have arrived at the conclusion, that it is impossible to separa,te the 
so-called *' Yellow Sandstone" of the south from the Old Red Sand- 
stone, on account of their physical union alone. The upper part of the 
Old Red Sandstone has, interstratified with the red sandstones, shales, 
and slates, certain beds of green and yellow shales, slates, and sand- 
stones; and in these green and yellow shales, wherever they occur, 
and however deep down in the Old Red, are found remains of plants, 
chiefly Knorria dichotoma (Haughton), along with which are certain 
linear plants, generally branched, often with marks of a central pith, 
and bearing on the whole a stronger resemblance to succulent roots 
than to any other portions of vegetables. These are, probably, the 
FUidtea dichotoma of Processor Haughton. In two places, namely, 
at Kiltorkan Hill, near Thomastown, and at Tivoli Villa, near Cork, 
large shells^ Anodon Juhesii (Forbes), have been found with these 
plants, but no other mollusca have, as yet, been discovered in these 
beds. In both these localities, as also in others farther west, the 
Cyclopteris Hihemica is found abundantly. A species, or perhaps 
two, of Stigmaria, is not uncommon, but there appears to be no un- 
doubted evidence of the occurrence of Sigillaria or Lepidodendron, 
although the scales of fructification of a Lycopodiaceous plant have 
been found both at Kiltorkan and near Cork. The ** Yellow Sand- 
stone," with these characters, forms the upper part of the Old Red 
Sandstone all along the south of Ireland, from the Hook in Wexford 
to the shores of Bantry Bay.* 

* This " Yellow Sandstone** is obviously distinct in many lithological characters, 
as well as in fossils, from the Yellow Sandstone of the north of Ireland, as described by 
Dr. Griffith, that of the north being nndoabtedlythebase of the Carboniferous system 
there. 

Vol. VII. H 
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Above this '* Yellow Sandstone,** which, perhaps, will be best 
called Upper Devonian, comes the Carboniferous Slate, a series of dark- 
bluish gray, sometimes black, slate, frequently interstratified with 
hard gray grits. This group is very thin towards the east, but 
thickens out westwards to very large dimensions, being not less thsn 
5000 feet on the shores of Ban try Bay. The lower part of this mass 
forms a sub-group of hard thick gray grits, interstratified with black 
slates, which have been called '* Coomhola grits," from a valley near 
Glengariff, where they are well seen. The thickness of this subor- 
dinate group, at Coomhola and Glengariff, is about 3300 feet. The 
Coomhola grits differ but very little from those of the Upper Devo- 
nian. The colour of the Coomhola grits, however, is generally a 
purer gray, while those of the Devonian have a slight greenish tinge. 
The only physical characters by which it is possible in all cases to 
separate the two groups are the occurrence of black slate partings 
in the Coomhola, or Carboniferous grits, and their absence from those 
of the Old Red Sandstone, whether upper or lower, in which the slates 
between the gritstones are green, yellow, pale gray, and almost all 
colours except black. 

The fossils in the upper portion of the Carboniferous slate do 
not differ, except in the absence of certain forms, from those of the 
Carboniferous ^imestone. The most usual forms are Fenestella, pro- 
bably the jP. plebeia^ and Encrinites, speci& of the genera Actinocri- 
nus, Platycrinus, and Poteriocrinus, and even Rhodocrinus, identical 
with those of the Hook limestone and the Carboniferous shales of 
Pembrokeshire. With these, Spirifer di^unctus (Sowerby), and 
Spiri/er cuspidatus, occur in great numbers, so that they may be consi- 
dered the characteristic shells of the formation, and they are very 
often accompanied by OrthisJUiaria, Strophomena crenistriaf Athyris 
squamoaay a species of Productus, and everywhere by the Rhyncondkt 
pleurodon, A smooth species of Orthoceras, a Nucula, and the Ma- 
diola M''Adami^ occur. In certain localities, especially near Cork, 
the latter shell is very abundant 

The grit beds in the Carboniferous Slate, and especially in the 
lower part of it, are usually covered with annelid tracks, and many 
of them are permeated throughout by small branched fucoids. The 
nature of these is doubtful, and they may be merely worm tracks, 
but they are well worthy of notice from their great abundance, and 
from their being equally characteristic of the Lower Limestone shales 
in Pembrokeshire. 
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In the western part of the county of Cork, as at Dunworley Bay, 
Dirk Bay, and, near Skibbereen, the Coomhola grits contain a very 
remarkable assemblage of fossils. Together with some species of Ac- 
tinocrinus, identical with those from the Carboniferous rocks, Rhyn- 
eonella pleurodon^ Spirifer cuspidatuSy and Spirifer disjunctus (or at 
least the variety of that Spirifer which is commonly called Spirifer 
VemeutUt)^ there have been found numerous bivalve shells, most of 
them of new species, and some of them apparently of undescribed 
genera. These shells belong to Modiola, Cucullsea, Avicula, Aviculo- 
pecten, Axinus, Nucula, and a new genus for which the name of Cur- 
tonotus (Salter) is proposed. The latter is peculiarly characteristic 
and abundant; it is also found on the same horizon in Pembroke- 
shire and North Devon. Bellerophon, rounded, sharply keeled, and 
trilobed species, with spiral 4shells and Orthoceras, and a new Lingula 
of large size, are not unfrequent The CucuUaese are large, and appear 
to be distinct species from those of North Devon; but the Avicula 
Damnontenais is identical with the English species, and more abun- 
dant in the above localities than any other shdL The BhynconeUapleu- 
rodon^ both of large and small size, is also very abundant. 

In the section of the Glen of Coomhola, and along the shores 
near GlengarifiT, these beds are better exposed^ and more accessible, 
than in any other spot. A close search in them discovered abundance 
of the shells above mentioned, at least of the characteristic Avicula, 
and also the Cuctdlcea trapezium of Devonshire. Nor were the plants 
absent, for large specimens of the Knorria dichotoma occurred at in- 
tervals throughout the Coomhola grits, as well as in the shales of the 
Upper Devonian below them. 

The evidence, therefore, so far as it has yet been collected 
throughout the south of Ireland, would point to the following con- 
clusions: — 

First, that no marine remains are to be found in the *' Yellow 
Sandstone'' of the south of Ireland, which is the upper part of the Old 
Bed Sandstone, but that the same species of plants are found through- 
out it wherever there are green shales or slates, or yellowish sand- 
stones, present in it. 

Second, that the Carboniferous slate, whether more or less deve- 
loped, contains, throughout all its upper portion at least, the ordi- 
nary Carboniferous types^ as long ago stated by Dr. Griffith. 

Thirdly^ that a considerable, but locally developed group of 

H2 
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Bondstones, more or less interstratified with black or dark gray slate, 
intervenes between these two series, physically more connected with 
the base of the Carboniferous system, bnt palseontologically distinct. 
This group contains the characteristic plants of the Upper DcTonian, 
and some at least of the shells of the Carboniferous limestone, toge- 
ther with numerous species, especially of the Avicula and Cucullsea, 
peculiar to itself. Some facts, not yet fully worked out, would in* 
dicate a still closer connexion with the Carboniferous Fauna. 

These beds, whether they be eventually identified with the 
typical Yellow Sandstone of Dr. Griffith, as developed in the north 
of Ireland, or whether that may be more truly represented by the 
Carboniferous slate above them, may still remain as a separate group, 
either as lowest Carboniferous, or uppermost Devonian. In the mean* 
time the authors prefer to leave them under the designation, in the 
south of Ireland, of the Coomhola grit series. They are clearly the 
equivalents of the Marwood' sandstone of Sedgwick and Murchison, 
a group which has been recently shown by one of the authors to 
underlie the Carboniferous slate of North Devon.* 

As an instance of the partial and local development of these 
rocks, the authors describe the great change to be found in them 
in the Kenmare Valley, only ten miles north of Glengariff, in a 
straight line. At Roughty Bridge there is not a greater ^thickness 
than 50 or 60 feet between the red slates and sandstones of the upper 
Old Red, and the solid crinoidal limestones of the Carboniferous lime- 
stone. These 50 or 60 feet consist of dark gray slates above, and 
thick gray and greenish grits below, the very uppermost beds of slate 
having calcareous courses and fossiliferous bands, the organic remains 
in which are true Carboniferous fossils. This diminution in thickness 
in the Carboniferous slate group, from 5000 to 50 or 60 feet in the 
course of ten miles, is not an apparent diminution, the result of faults 
and dislocations, but a real one. The beds are all excellently shown 
in several convolutions round a small separate trough of limestone, 
distinct from the main mass of limestone of the Kenmare Valley, 
which little trough runs for about half a mile east of Rough ty 
Bridge, as shown by Mr. W. S. Willson in his recent survey of the 
ground. 

P. S. March, 1856. — Since the above was written, the authors 
are more decidedly inclined to look on the locally developed group, 

* Journal, Geol. Soc. London: Anniversary Address, 1855. 
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above described under the designation of Coomhola grits, as un- 
doubtedly Carboniferous; and, therefore, on the Avicula Damnoni- 
enaisj the Cucullee, and the other shells, as Carboniferous species. 
The Knorria and some other plants occur in these beds, as well as 
in those below them, namely, the variegated series of the upper part 
of the Old Red Sandstone, to which, so far as is yet known, the 
Cydopteris Hiberrdca and the Anodon are confined. 



The Society met on the 12th of December, 1855, on which occasion 
the following Paper was read< 

ON THE OCCUBBENCE OF PERMIAN MAGNEBIAN LIMESTONE AT TULLTGON- 
NEL, NEAR ARTBEA, IN THE COUNTY OF TTBONE. BY PBOFESSOB 
WILLIAM KING, QUEEN'S COLLEGE, GALWAY. 

At the Belfast Meeting of the British Association, held in 1852, 
I read a short paper ^^ On the Permian Fossils of Cultra," which 
was hastily got up from an inspection of some specimens in the 
collection of my friend, Mr. James M^Adam, of Belfast, who kindly 
placed them at my disposal for description. 

Cultra is situated near Hollywood, on the south shore of Bel- 
fast Lough. 

At the time my paper was read, I was simply aware that the 
Cultra beds yielding the ''Permian fossils'' had been described 
by Mr. James Bryce as of the same age as the magnesian limestones 
of the north of England; and that Dr. Griffith, on the contrary, 
considered them to belong to the Carboniferous System ; but I was 
not acquainted with any of their published papers on the subject. 

Several months afterwards, on reading over Mr. Bryce's pamph* 
let, prepared for the occasion of the Belfast Meeting of the British 
Association, and entitled, *' Geological Notices on the Environs of 
Belfast, the East Coast of Antrim, and the Giant's Causeway'' 
(1852), I saw for the first time an account of the " Permian Strata 
of Cultra."* About the same period I also became acquainted with 

* Op. cit., pp. 20-22.— Since writing the above I have recuved from BCr. 
M*Adam, part iii, vol. i., of the Jonnial of the Geological Society of Dublin, 1837, 
ooDtainhig Mr. Biyce's first paper, entitled, **0n the Magnesian Limestone and 
Associated Beds which occnr at Hollywood, in the Connty of Down," and read 
AprU 8, 1835. 
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the abstract of Dr. Griffith's paper '* Oa the Lower Portion of the 
Carboniferous Limestone Series of Ireland," published in the Bri- 
tish Association Report of the Cork Meeting, held in 1843. It 
appears by this paper, that Dr. Griffith had previously considered 
the Cultra beds as belonging **to the New Red Sandstone and 
Magnesian Limestone group ;'** but from a re-examination of them 
a short time before the meeting, he became *^ decidedly of opinion" 
that they are coeval with certain carboniferous beds in the valley 
of Balliaascreen. In the abstract, the Cultra beds are described 
as consisting of '' fine-grained red and bright yellow calcareous 
sandstone, containing some beds of bright yellow fossiliferous dolo- 
mite, containing casts ofCuctdlasa complanata^ C. unilateralism C Har- 
dingii^ C. trapezium^ FuUcutra antiqua, with Nucula, Cypricardia, 
and some obscure univalve8."t It is necessary to observe, that 
most of these names belong to fossils previously described by Mr. 
J. de C. Sowerby, and found in the Old Red Sandstone (Upper 
Devonian) of Marwood, in North Devon. The identification of the 
Cultra fossils with upper Devonian types will somewhat explain 
why my determination of their being Permian, as announced at the 
Belfast Meeting, met with some opposition.^ 

The Cultra fossils noticed in my paper were Sekizodus Sehlo- 
theimi, Fieurophorus costatua^ and BakeveUia avUiqua.^ As regards 
the identifications given in Drr Griffith's paper, I have no doubt, if 
the fossils on which they were made were re-examined, that they 
would be found to agree with the Permian species just named. Mr. 

* I find this opinion expressed in Dr. Griffith's Anniversaiy Address delivered 
at the Fifth Annual Meeting of the Geological Society of Dublin, and published in 
the Journal above quoted. Reviewing Mr. Bryce^s paper, the Doctor observes : — 
"This limestone has been long known, though not hitherto described; it b peculiarly 
interesting as being the only locality in Ireland in which magnesian limestone has 
been discovered immediately underlying the New Red Sandstone ; and though its 
area is small, still, its geological position is important, and deserves consideration." — 
Journal of the Geological Society of Dublin^ voL i., part iiL, page 146. 

t Report of the British Association for 1843, Cork Meeting, part ii, page 46. 

X From a statement made by Mr. Kelly in his paper " On Localities of Fossils 
of the Carboniferous Umestones of Ireland, " recently published in the Journal of the 
Geological Society of Dublin, vol. vu., part i., page 23, it appears that my principal 
opponent at the Belfiut Meeting, Professor M'Coy, named the Cultra foedls in Dr. 
Griffith's list (March 12, 1856.) 

§ Report of the British Association for 1852, Belfast Meeting, partii. 
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Binney, of Manchester, who examined the Cultra deposit in ques- 
tion, in 1862, has lately published a paper ^* On the Permian Beds 
of the North- West of Eogland." Briefly noticing the geology of 
Cultra, this gentleman observes: — " However, past Cultra landing- 
place there is, beyond all doubt, as good a magnesian limestone as 
any in Yorkshire, containing shells of the genera Schizodus and 
Bakevellia."* 

The determination which I came to as to the age of the Cultra 
**' fossiliferous dolomite" is remarkably confirmed by the occurrence 
in county Tyrone of a perfectly analogous deposit, the relative posi- 
tion of which clearly proves it to belong to the Permian System. 

My attention was first drawn to this deposit on accidentally 
seeing, in August last, a small collection of fossils in the Dublin 
Museum of Irish Industry, unnamed, but labelled as having been 
found *^near Artrea, county Tyrone."! As the specimens were 
under lock in a glass-case I could not examine them sufficiently ; but 
feeling convinced that they were true Permian species, I resolved 
on visiting, at my earliest opportunity, the locality indicsted on the 
label. 

In September last I went down to Artrea, and after a little 
trouble succeeded in finding the deposit I was in search of exposed 
in a small quarry a few yards square, at about a hundred yards or 
so north of the road leading from Artrea to Annaghone, where it 
passes along the northern base of Tullyconnel Hill. The deposit 
consists of a well-characterized magnesian limestone, of a yellowish 
brown colour and a somewhat gritty feel,{ closely agreeing in these 
respects with the magnesian limestone occurring on the coast of 
Durham. It also corresponds with much of the Zechstein dolomite 
in Germany. 

My attention was drawn to the quarry by some magnesian lime- 
stone blocks in an old wall on the road side adjoining a dilapidated 

* Memoirs of the literaiy and Philosophical Society of Manchester, voL ziL 
t Mr. Jukes informs me that the late Professor £. Forbes placed the Artrea 
fossils in the Musemn hy themselves, with a label ** Permian?" This label, how- 
ever, entirely escaped my notice. 

{ It is occafflonally of an oolitic texture, and contains small portions of quartz, sel- 
dom exceeding half an inch in size. Mr. Jones, to whom I sent portions of the lime- 
stone containing the remains of Entomostraca for exammation, remarks: — **Ii is 
curious to observe the quartz grains in the rock, and how sometimes they become 
partially coated, like the nuclei of the minute oolite grains.** 
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cottage. This qaarrj is the only place where I observed the rock m 
tku; but Mr. SlorDC) who lives on the opposite or sonth side of the 
Hill, informed me that the same limestone was formerly worked 
immediately adjacent to the dilapidated cottage. I think it was from 
the latter place that Mr. Slome procured a large number of stones 
buiU into the front wall of his house, and crowded with one or two 
species of fossils. 

About a mile to the north of the quarry, and just before as- 
cending the hill on which the rectory of Artrea is situated, some 
beds of a dark red freestone are worked, evidently a portion of the 
so-called '* New Red Sandstone,'' which forms so much of the surface 
rock in the north of Tyrone. 

Returning to the south, Tullyconnel Hill itself is so masked with 
drift, that I was unable to ascertain the nature of its constituent 
rock ; but the general impression in the neighbourhood is, that it 
consists of a freestone similar to that which occurs near the rectory 
of Artrea — a view somewhat countenanced by the occurrence of a 
bed of deep-red freestone at the bottom of a well in Mr. Slome's 
yard. Several blocks of this rock were lying about the mouth of 
the well at the time of my visit. 

At Annaghone, situated about a mile further south on the road 
leading to Stewartstown, beds of carboniferous limestone, with se- 
veral of its characteristic fossils, are exposed, dipping to the north- 
east, at an angle of about 17 degrees. 

Owing to so small a portion of the magnesian limestone being 
visible, there is a difficulty in ascertaining its inclination ; but as it 
lies in the direction of the dip of the carboniferous limestone beds at 
Annaghone, there cannot be any doubt of the latter passing under 
the former, as represented in the annexed section. Respecting the 
red freestone near Artrea rectory, I have represented it, in accord- 
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Light-coloured Carboniferoiu LinM- Magnesian Limeitone. New Red Sandstone. 

DipN.S. atir«. 

Section from Anna^bone to Artrea. 




& Qaarnrofri 

N. B.— The section does not extend to the Annaffhone qoarries and Hmrftiin ^ merely to an 
oafccrop of Carhoniferona Limestone on the road, a little to the north of ttiem. 
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ance with the views of Griffith and Portlock, as *' New Red Sand- 
stone,'' and consequently overlying the magnesian limestone; but 
the former may really be older than the latter, in which case it would 
have to be considered as equivalent to the '^Rothe-todte-liegende" 
of the Germans. According to this view, the magnesian limestone 
would be a mere patch reposing in a hollow of the red sandstone. 
The section does not take into account the freestone bed found in 
Mr. Slorne's well, as the locality is a little too east of the line. As 
to whether or not Tullyconnel Hill consists of a similar freestone, 
I candidly confess my inability to come to any positive conclusion 
on the matter. I am in hopes, however, that Mr. M^Adam, who is 
at present working out the geology of the Artrea and surrounding 
districts, will succeed in obtaining sufficient data to enable him to 
settle the question. 

The absence of coal-measures (a patch of which occurs near Annag- 
hone, not much more than a mile to the south of Tullyconnel) in the 
section may be attributed to denuding agents having removed them 
before the deposition of the magnesian limestone; but I cannot re- 
frain from hazarding the suggestion, that there runs through Tully- 
connel Hill an enormous fault, which has thrown down the car- 
boniferous limestone, coal-measures, and magnesian limestone far 
below their original leveL A somewhat similar phenomenon occurs 
at Cullercoats and Whitley, on the coast of Northumberland, a little 
north of the Tyne, where the celebrated 'ninety-fathom dyke has 
thrown down the '* Bothe-todte-liegende," marl slate, and magnesian 
limestone; thus preserving these members of the Permian System as 
an outlier, wedged in among the coal-measures. 

With the exception of Colonel Portlock's ^* Report on the Geo- 
logy of the County of Londonderry, and of parts of Tyrone and Fer- 
managh,'* 1843, 1 have not been able to consult any works referring 
to the geological structure of the Artrea district Probably Dr. 
Griffith may have noticed it in some of his Reports. In his Geolo- 
gical Map of Ireland, however, the district in question has the co- 
louring of*' New Red Sandstone,*' which leads me to suppose that the 
*' fossiliferous dolomite" has been overlooked, or included in the Sa- 
liferous System. 

Colonel Portlock's ** Report" contains a notice which evidently 
refers to the Tullyconnel Permian deposit. Speaking of the coal- 
measures and mountain limestone of Annaghone, the Colonel ob- 
serves: — **And a little to the north, geologically overlying the 
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limeatone, there is a remarkable yellow vesicular sandstone, the 
true relations of which cannot at present be determined."* I have 
no doubt this passage refers to the magnesian limestone of Tullj- 
connel ; and that through some mistake it has been called a *'*' sand- 
stone;" or, perhaps its grittiness and a hastj examination of it may 
have given rise to the idea of this deposit being an arenaceous 
rock. That there is an error in the passage quoted appears evident; 
for in the Geological Map appended to Colonel Portlock's *' Report," 
the district of Tullyconnel is coloured pale-yellow, and marked 
*' 3 A 1," signifying a calcareous rock associated with the carbo- 
niferous strata. Furthermore, the Colonel elsewhere refers to Tul- 
lyconnel as being a townland ^^in which limestone may be pro- 
cured" for economical purposes, *^ thoughat present obtained in other 
localitie8."f I have every reason for supposing that this oversight 
or inadvertency has arisen in consequence of Colonel Portlock hav- 
ing been suddenly called on to dose his Beport, from his services 
being required in another quarter. 

The fossils from ^' near Artrea," in the Museum of Irish Indus- 
try, I have been informed, were collected by one of the officers 
assisting Colonel Portlock in his survey. 

The Tullyconnel magnesian limestone so closely resembles that 
with which I have been familiar from my very childhood, that I felt 
no difficulty whatever in recognising fragments of it in the old 
wall; and no sooner had I applied my hammer to them than several 
specimens of fossils, with which I was perfectly acquainted, lay 
before ma Having worked at the 2iechstein fossils in the heart of 
Grermany, and having made those occurring in Durham an especial 
study, my feelings may be imagined when I first saw their exact 
representatives in a district forming the almost westernmost boun- 
dary of £urope. 

As I was little more than an hour in the neighbourhood of Tul- 
lyconnel, doubtless all the species which occur there did not fall 
under my notice; but most of the specimens I collected are in such 
a state of preservation, that I have little doubt the determinations 
I have made of them will be found to be for the most part correct. 
On acquainting Professor Jukes with my discovery, he at once took 
a lively interest in it, and kindly forwarded to me for eicamination 
all the specimens in the Museum of Irish Industry. This has 

* Op. cit, p. 683. t Op. cit, p. 674. 
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enabled me to examine some examples in a more perfect condition 
than any of mj own. The Museum specimens do not represent so 
many species as occurred to me; I Have, however, added to the col- 
lection all the desiderated forms belonging to myself. 

I now purpose noticing the TullyconDel fossils ; but I have in 
the first place to express my obligations to the Council of the So- 
ciety for enabling me to give representations of all the species — a 
kindness which has necessarily caused an outlay exceeding the sum 
usually allowed in such cases. 

1. Spibiluna pusilia* s= Serpula pusiUoj Get}itte.--PL i., fig. 12 a, b ; Mono- 

graph, p]. YL, figs. 7-9, and pL zviii., fig. 13 a, b, c, cLf 

This singular fossil has lately been ascertained by Mr. T. Rapert Jones to 
be a species of Spirillina, — a genus of the Agathist^gian group of Bhixopoda. 
He purposes describing it more fully on some other occasion. All the speci- 
mens that have occurred to him are casts, which consist of an oblong coil of 
subcylindrical wire-like folds. A central irregularly twisted mass, of about 
■^ inch in diameter, is inclosed in eight or mors outer folds, which are flat or 
slightly concave on their internal surfSaoe, and convex externally ; they are 
arranged longitudinally, not all on the same plane, but, with the exception of 
the outermost folds, cross each other at the extremities of the coil at nearly 
right angles. The size of the folds gradually increases from within outwards, 
but it is subject to irregularities, and firaqnently the folds are contracted where 
they bend over the ends of the coil. The species, probably, was firee and un- 
attached. 

A veiy pretty specimen was found in the Tullyconnel limestone, having 
one or two more folds than any of those figured in my Monograph, and with 
the outer folds more regularly arranged on one plane. 

It is of frequent occurrence in the Magnesian limestone of HumbletoaHill, 
near Sunderland. Geinitz found it in the Zechstein of Corbusen, in Germfemy ; 
and M. Robert Eisel, Jan., informs me, that it occurs at Gera, in the Grauer 
Meigel-zechstein, which there overlies the great fossiliferpus Zechstein. 

2. Favositbs MACKBOrmi, Gemiiz, — PI. i., fig. 10, a, b ; Monograph, pi. iiL, 

figs. 3-6. 

This is a small branching coral, the branches consisting of numerous slender, 
round, or polygonal transversely wrinkled tubes, rising perpendicularly in the 
centre, and afterwards suddenly curving out to the sur&ce. 

The specimens of this fossil occurring at Tullyconnel, where it appears to be 

* I am indebted to my friend Mr. T. Rupert Jones for an account of this fossil 
and the Cjfthere iMfmata, He has also kindly supplied me with the figures repre- 
senting them. 

t This reference is to my " Monograph of the Permian Fossils of England," 
1850, published by the Palsontographical Society. 
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not imeommoii, ibow tluit it often grtw over the mrfiioe of dead abelli, formiog 
A basal etimtum, out of which roie up^ here and .there, a few plnme-lilce 
branches. Of the two specimens represented nnder fig. 10 a, the slender one 
appears to have attached itself to the inside of a Bfytihts squamotus, and the 
other to the ontside of another shell Yhe specimen figured at 10 b shows 
vexy distinctly the arrangement of the tabes, as displayed on a longitudinal 
section magnified. 

None of the spedmeoa exhibit the transvene plates and septal fenmina cha- 
racteristic of the gennsi as represented in pL iiL, fig. 6, of my Monograph, 
which is to be rsgretted ; inasmuch as some additional evidence seems to be 
required to prove that the species belongs to the genus Favosites. HessrSi 
Edwards and Haime consider it to belong to Chetetes. 

FavaaiUi Mackrotku is rather common in the Permians of Durham and 
Germany. 

3. THAionsGOB DUBIU8 =: Kgratog^^^Ui dmbmMf Seklotknm, — PL i, fig. 11 ; Mono- 

graph, pL T., figs. 7-12. 

Asm^ fragment, little more than a quarter of an inch in length, is all that I 
have finmd of this Homeea-lifce feasil; but it is distinct enough to enable 
me to make the piesent identification. The genus T^/ammiseua is a low, ure- 
gnlarly-branching Biyozoon, the branches of which bifurcate irrsgularly: 
they are ceUuliferons on one side; while the other consistB of a plate servingas 
a base for the cellules. In the species under consideration, the oellnles are 
arranged in rows, of which there are fnm three to six on the branches. The 
Tullyconnel specimen is a portion of a branch, apparently divided at one (the 
upper) end, and exhibituig casts of three rows of oeUules. Thammiemt dkbiut 
occurs in the Permians of Durham and Germany. 

4. Mytilus squamosus, /. de C Sowerby. — Fl. 1., figs. 3 a, and 36 ; Monograph, 

pL xiv., figs. 1-7. 

This fossil might at first glance be oonsidered as having a does resemblance to 
some small varieties of the common mussel of our coasts; it i% however, veiy 
distinct, being inequivalved, having a widish furrow for the reception of the 
cartilage, and a septum in the umbonal cavity of Both valves. The last cha- 
racter is always exhibited in good casts, whidi show an impression of it at the 
anterior termination of the hinge, as in fig. 8 a. The specimen referred to 
shows the posterior adductor muscular impressions, and a portion of the 
pallial scar. Some specimens are wider than others; but aU the varieties may 
be easily distinguished from another Permian spedea— the HfytUms upHfer 
— apparently only found in the North of England. 

This fossil is abundant in the Tulljroonnel magneslan fimeatone : some of the 
stones in the front wall of Mr. Siemens house are crowded with specimens, many 
of which are an inch, and a half long, the laigest I have seen. It is a character- 
istic spedes of the Permian rocks of England (Durham), Germany, and Petchors 
land in Russia. 

5. Bakevellia AimqvA=AvieuIa antiqua, .Mumter, — PI. L, figs. 4 a, b, c, d ; Mo- 

nograph, pL xiv., figs. 28-34. 
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This speciM has mach the aspect of an Avicula, to which many palaeonto- 
logisto have referred it ; specimens, however, have occurred to me completely 
proving it to poflsess characters diagnostic of a new genus, having some rela- 
tion to Hodiola, and merely a similitude to Avicula. Thus Avicula possesses 
only one adductor muscle, whereas BakeveUia has been fiunished with two, 
the impressions of which are displayed on the specimen (cast) represented, 
twice the natural size, under figure 4 c: th^ are also visible, but not so 
clearly, in the specimen figured at 4 b. The two muscular impressions are 
connected by a dmpie palllal scar, exhibited in figure 4 c. The dental cha- 
racters, which consist of two elongated teeth-~one on each side of the umbone 
— are well displayed in the cast represented under fig. 4 b. The genus pos- 
sesses a cardinal area, with three or more cartilage pits (as in Gervillia, 
Catillus, &C.), which are exhibited in the specimen last referred to. 

BakeveUia aniiqua is rather tumid, inequivalve ; seldom having its hinge line 
exceeding three-quarters of an inch in length : the surface of the valves, as 
shown by their impressions, is marked with rather prominent lines of growth, 
or strisB, parallel to the margin. 

This species is rather common at Tullycoimel and Cultra. It also occurs 
in the Permians of Durham, and the neighbourhood of Manchester. Mr. 
Binney found " casts of Bakevellia" — probably the same species — along with 
'^ Schizodus, and other shells," in the magnesian limestone at Barrow Mouth, 
between St. Bees* Head and Whitehaven in Cumberland.* It is a character- 
istic fossil in Germany and Bussia. Other four species are known to occur in 
the Permian system. The genus is also represented in the carboniferons and 
saliferoua rocks ; the so-called Avicula todalit^ common in the Musclielkalk, 
is a BakeveUia. 
6. Plborophobus oostatus = ilrea eo^atti, Brown, — PI. i., figs. 5 a, b; Mono- 
graph, pL XY., figs. 13, 20. 

Tills shell is the type of an equivalved genus, first proposed in my Mono- 
graph, having some relation to Cardita. It b furnished with two diveiging 
^i^itnal teeth in both valves, and one elongated posterior tooth in the right 
valve. The specimen represented under figure 6 a, is a cast of the right valve 
exhibiting the groove (a ridge in the cast) into which the posterior tooth of the 
right valve fitted; but ijt does not display so clearly the impressions of the car- 
dinal teeth, which, however, are distinctly seen in one or two specimens before 
me. The anterior adductor muscular scar (in the present species deeply ex- 
cavated) is bounded posteriorly by a ridge, the impression of which, as well 
aa that of the muscular scar, are seen at * in the same figure. 

Pleurophonu cottatua is oval, and very inequilateral : it is generally orna- 
mented with three or more ribs, running firom the umbone to the posterio- ven- 
tral margins, and with a number of raised lines, running parallel with the free 



* ** On the Permian Beds of the North-west of England," vol. xii., Memoirs of 
the Literary and Philosophical Society of Manchester. 
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edg« of the valveBi as exhibited in the impnuion nnder figure 5 b, which is 
aboat twice the natural size. 

This is not a rare species in the TuHyconnel limestone : it also occurs at 
Cultra, and in the neighbourhood of Manchester. In Durham, Germanyi and 
Petchora-land, it is a characteristic Permian fossil. The genus belongs to the ' 

Carboniferous, Permian, Salif^rous, and Junsdc Systems. | 

7. SoHizODus ScBLomuaui = CueuUtta Sehlotkdmi^ Geiniix, — PI. L, fig. 6 ; Mono- 
graph, pL XT., figs. 31, (?) 82. ! 

This species, which was first described fiom specimens occurring in the 
Zedistein of Germany, belongs to an extinct genus closely related to Bronn's | 

Myophoria. Schizodus is equivalved, and possesms cardinal teeth arranged | 

on the plan of those characteristic of Trigonia, but neither longitudinaUy 3 

grooved, nor so massive as in the last genus. It differs from Myophoria prin- 
cipally in the large tooth of the left valye beuig foiked or bifurcated, like tbe J 
corresponding tooth of Trigonia: in Bronn*s genus this tooth is massive. 
Schizodus, I suspect, duracterizes the Carboniferous, Permian, and Saliferoos 
Systems. Myophoria appears to have had a longer geo-chronological range, 
since it occurs in Devonian strata snd the three succeeding systems, — some of 
the so-called Cucullseas (or Dolabras, M*Coy) of the Marwood sandstone, 
(Upper Devonian) bdng of the genus. Goldfuss^s Megahdon tnauaiug, which 
I am disposed to consider as closely related to, or even identical with, Sowerby^s 
CuadUea angtuta^ C, unilateroKt, snd C trapezhan, is, I strongly suspect, 
a species of Myophoria. The Marwood fossils, it is said, are inequivalved ; 
but I suspect this is only apparent, arising from distortion or unequal com- 
pression. 

Sekizodut Sehlotheimi is rather strongly inequilateral, a little tumid, 
rounded anteriorly, and somewhat tapering posteriorly, with an oblique trun- 
cation. All the specimens that have fallen into my hands are in the state of 
casts; I am therefore unable to speak of its external characters, except that 
the surface of the valves is nearly smooth, and marked on the anterior slope 
with a few faint wrinkles, impressions of which, owing to the thinness of the 
shell, are exhibited on the two specimens figured. An allied species, Sehixodm* 
iruneatus, has occurred to me with marks of colouring still preserved— dark 
spots on a light ground, somewhat similar to the pattern exhibited on the 
recent Ciree Ceutrentis. 

This is the species which I strongly suspect has ^ven rise to the identifica- 
tions in Dr. Griffith's list under the names CueuUaa unilateralit, C. eomploMalta^ 
C. trapezium, and C. HardingH: fossils thus named are also noticed in 
M'Coy*s " Synopsis of the Carboniferous Fossils of Ireland,** 1844, but without 
their localities being mentioned.* The only explanation I can give of these 
id^tifications is, that specimens of Schizodus Schiotheimi occur at Cultra so 



* In Mr. Kelly's paper, previously referred to, these fossils are stated to be from 
Cultra. 
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variouflly distorted as to appear as if belonging to a number of species. I 
most not dispute, bowevefi tbe possibility of there occurring in the locality 
named more species than one — perhaps the Sehizodu» otneurus of Sowerby. 

SeMzoduM SeMotheimi is rather common both at TuUyconnel and Cultra. 
I am disposed to look on the Schizodus which Mr. Binney has found in the 
magnesian limestone between St Bees* Head and Whitehaven as belonging to 
the present species.* It is abundant in the ndghbourhood of Manchester, in 
Durham, and Grermany. Other two or three species of the genus occur |n 
strata of the Permian period. 

8. Turbo helicihus = I^ocHiHtet hdieinut, SeMotheim, — PI. i., fig. 7 ; Mono- 

graph, pL zvi., figs. 21-22. 

This and the following Gastropods are only suspected as belon^ng to the 
genera in which they are respectively placed. 

The present species, which rarely exceeds 3-8ths of an inch in height, has 
tumid whorls, marked with five or more rather prominent spiral ridges, crossed 
by numerous fine incremental Hnes. I found only two impressions in the 
TuUyconnel deposit, one of which supplied me with the g^tta percha cast 
represented, thrice the natural size, under figure 7. It occurs near Man- 
chester; also in Durham and Germany. Turbo Maiieunienns, an allied 
species, with a more elongated spire, appears to be absent at TuUyconnel, 
although it is a common Permian fosnl in the naghbourhood of Manchester 
and in Durham. 

9. TuBBO Thomsonianus, Kiuff, — PL i. ; fig. 8 ; Monograph, pi. xvi., figs. 23 

and 24. 

This is a pretty little species, hitherto only known to me as occurring near 
Sunderland, in Durham. It is smaller than the last, being seldom more than 
a quarter of an inch in height ; and difiers from it in being ornamented with 
numerous fine, thread-like spiral lines. The spire is elevated, resembling, in 
this respect, the Turbo Mancunienns, Only a single good impression occurred 
to me, from which I have taken the gutta percha cast represented, thrice the 
natural size, in figure 8. 

10. TuBBO Taylobianus, King. — PL L, fig. 9 ; Monograph, pi. xvi., figs. 25, 26. 
This is another small species, ornamented like the last, but differing from it iu 

having a shorter spire. The figure, a little above twice the natural size, is 
from a gutta percha impression taken from one of the best specimens I found 
at TuUyconnel, where it does not appear to be rare. It also occurs in the 
magnesian limestone near Sunderland, in Durham* 

11. BissOA (?) AliTENBUBOENSls = TurbonUlo AltenburgentiSf Geinitz, — PL i., 

fig. 10. 

12. (?) GiBSONi, Broum. — PL L, fig. 11. 

In addition to the Turbos named, a few impressions of other two species of 
Gastropods occurred to me in the TuUyconnel limestone, but so small as to 
render the identifications above ^ven somewhat doubtfuL Both are smooth. 



' Tide reference under BakevtUia antiqua. 
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The one identified with Riagoa AUenburgenma has the whorb more dimwn oat 
than in R. Oibtomi; and the latter has apparently more whorls than the 
former. In some respects thej resemble my- Loxaitema fudaia and L. 
GemUxianaj both of which, however, are more dongated. Possibly the shell 
I have identifled with Brown's Bissoa Oibsoni is the same as the TVoehus 
piuUbu of Geinitz. I observed similar shells in Mr. M*Adam*8 collection of 
Ctdtra magneaan limestone fossils. '* Some obscure univalves** are noticed in 
Dr. Griffith's list Miisoa Gihmni occurs near Manchester, and 12. AHefn- 
butyetuit in Germany. 
18. Ctthsbx ? nroRHATA, ATCioy.— PL L, fig. 18; Monograph, pL zviiL, fig. 9. 
Only two distinct spedmens of an Entomostracan have been found at TnUy- 
connel ; they are not exactly alike in outline, but sufficiently so to be re- 
garded, for the present, as belonging to one spedes, which is somewhat 
between the carboniferous Cohere momata of M<kj, and the Permian C 
GeUitziana of Jones. Ab a Permian fossil, the t^iesent species oocmns on the 
coast of Duriiam. 

There are thus thirteen species occurring in the TuUyconnel 
Magnesian Limestone, all of which are true Permian forms. Fur- 
thermore, the deposit is chemically and lithologically the same as 
much of the Magnesian Limestone in the county of Durham, and in 
Germany. The same may be said of the Cultra '^ fossiliferous dolo- 
mite.'* It necessarily follows, then, that the existence of the Per- 
mian system in Ireland, is placed beyond all doubt. 

The question next arises as to which of the Permian subdivisions 
the TuUyconnel and Cultra dolomite belongs. 

In my Monograph* I published the following Comparative Table 
of the constituent members of the German and the North of England 
Permian System : — 



MKMBKB8 OF THE PERMIAN SYSTEM IN 
OEBMANT. 

1. Stinkstein. 

2. Banchwacke. 

8. Dolomit, or Zechstein Dolomit. 

4. Zechstein. 

5. Mergel-schiefer. 

6. Todte-liegende. 



HEMBRBS OF THE FBBMIAN SYSTEM IN 
THE NORTH OF ENGLAND. 

1. Crystalline and non-crystalline lime- 

stone.t 

2. Brecdatedandpseudo-brecciatedlime- 

stone.} 
8. Foasiliferous limestone. 
4. Compact limestone. 
6. Marl slate. 
6. Inferior or Lower New Bed Sandstone. 



* Introduction, p. zviL 

t There occur in Yorkshire and the adjacent connties beds of marl and gypsam 
which may belong to No. 1 , or they may prove a still higher member. 

X In the second or breociated member I have only found fossils which appear to 
have been washed out of the third or " fosdliferons limestone" member. 
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For present purposes it is unnecessary for me to refer to any 
but the first and third members. Both are distinguished from each 
other by palseontological differences. The first member is charac- 
terized in the north of England only by a few species of fossils, such as 
Mytilus squamosw, M, aepHfer^ Leda Vinti, PleurophoruscostcUus^SM-' 
£odu8 Sahlotheimi^ Cythere %nomata\ whereas the third contains about 
143 species (including most of those just named), many of which are 
bryozoio corals and palliobranchiate shells. The first member is 
extensively developed on the coast of Durham, the shore cliffs be- 
tween Hartlepool and South Shields being principally composed of 
it. In some localities it is highly crystalline, varying extremely in 
structure ; but in most places it is earthy, oolitic, cellular or compact, 
of a yellowish or brownish colour, and highly charged with carbo- 
nate of magnesia. The late Professor A. Johnstone has published the 
following analysis of the oolitic variety, which is very abundant 
around Hartlepool: — 

Carbonate of lime, 54*5. 

Carbonate of magnesia, 44*93. 

Alumina, Iron, and phosphoric acid, . . 0*33. 
Insoluble matter, 0*24. 

I have given this analysis of the magnesian limestone of Cultra, 
because it closely corresponds with one published by Sir Robert 
Kane.* Mr. M'Adam has kindly furnished me with another of the 
Tullyconnel limestone made by Dr. Hodges, of Queen's College, Bel- 
fast, showing that it too has a very similar chemical composition. 
Thus, in its Uthological and chemical characters, the first member, 
as it occurs in Durham, offers a remarkably close agreement with 
the Tullyconnel and Cultra magnesian limestones: further, both pos- 
sess a palseontological resemblance, which is equally remarkable; 
for in the Tullyconnel and Cultra beds there is very nearly the 
same assemblage of fossils as occurs in the upper Permians on the 
coast of Durham.t This being the case, I cannot refrain from 

• Industrial Resources of Ireland, page 246. 

t Mr. Bryce states in his *^ Geological Notice on the Environs of Belfast," &&, 
that TerebratnlsB and Products occur in the Cultra magnesian limestone. There is, 
probably, an error in this statement, as I certainly saw none of these fossils in Mr. 
M'Adam*s collection ; nor is Mr. M'Adam himself acquainted with any ; nor are 
there any noticed in Dr. Griffith's list 

Vol. VII. I 



80 JOUBNAL OF THE GEOLOGICAL SOCIETY OF DUBLIN. 

drawing the condosioD, that the Irish '* fossiliferons dolomite'' 
belongs to the highest member of the Permian system, as developed 
in the north of England. 

There are some intermediate localities, the geology of which is 
somewhat confirmatory of the view just advanced. At CoUyhnrst 
and some other places near Manchester, there occur some Permian 
beds, which, although not dolomitic, contain an exactly similar group 
of fossils as characterizes the upper members in Durham; and I am 
led to think, that they occupy a high position in the System, 
At Barrow Mouth, between St. Bees' Head and Whitehaven, in 
Cumberland, there is a bed of magnesian limestone of a cream 
colour, 10 ft. 6 in. in thickness, similar to that at Cultra, overlying 
the coal-measures, and underlying the New Red Sandstone. Fossils 
are extremely rare in this deposit; but it has yielded Mr. Binney 
** casts of Bakevellia, Schizodus, and other shells."* 

Tbe parallelism which has just been made out between the Irish 
Permians and the uppermost members of the system in the north of 
England, I am strongly inclined to believe, may be extended into 
Germany ; for I have elsewheref pointed out certain evidences tend- 
ing to prove that the uppermost Permian only (Stinkstein and 
Rauchwacke) in the Thuringerwald are marked by the presence of 
a few bivalves, and by the general absence of Bryozoons and Pallio- 
branchs. 

In conclusion, the discovery of Permian beds in Ireland is of consi- 
derable geological interest; and it may eventuate in vast industrial 
benefits. In England almost every strati graphical group or ** sys- 
tem" occurring in central and northern Europe has been found; 
but in Ireland one interesting link in the chain is generally considered 
as being absent — the Permian System: this link, however, is now 
supplied. Further, in many parts of Tyrone and the adjoining coun- 
ties, there are beds whose relative position has long been looked on 
as doubtful; but the presence of a well-known Permian rock at 
Tullyconnel is highly calculated to settle their exact geological age. 
With reference to its industrial importance, there are several dis- 
tricts in the province of Ulster whose surface rock is a freestone, 
generally supposed to b6 the *'New Red Sandstone," — a formation so 

• Binney " On the Permian Beds of the North- West of England." 
f Monograph, " Introduction," pp. xvi. xvii. 
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geologically high above the coal-meaSures as to render, in many 
cases, the sinking of a colliery shaft through it a ruinous speculation. 
Should, however, the so-called '< New Red Sandstone^' turn out to 
be the Bothe-todte-liegende, or Lower New Red, as I suspect will 
be the case with that in the south of Tyrone and the adjacent part 
of Armagh, no expense ought to be spared in boring through it, 
with the view of reaching workable beds of coal, similar to those of 
Coal Island, at no great depth below the surface; and there ought 
to be no delay whatever in ascertaining their existence below the 
Permian limestone of Tullyconnel. 

^ DESCRIPTION OP PLATE I. 

Fig. 1 a. Favotitei Maekrothii. Natural size. 

„ - b. Another specimen, magnified. 

„ 2. Thamnisctis dubius. Twice the natural size. 

,, 3 a. Myiilus squamosus. Twice the natural size. Cast showing impressions 
of the pallial line, and the posterior adductor muscle. 

„ - b. Another specimen, a cast. Twice the natural size. 

„ 4 a. Bakeveliia antiqua, Natural size. Cast. 

„ - b. Another specimen. Cast, enlarged, showing impressions of the teeth, car- 
tilage pits, and adductor muscles. 

„ - c. Another specimen. Twice the natural size, showing impressions of the 
pallial line, adductor and other muscles. 
. „ • d. Another specimen. Natural size. 

„ 6 a. Pleurophorua coatatua. Cast, somewhat enlarged, showing impressions of 
the posterior tooth, the anterior adductor muscle, and the ridge behind 
the latter. 

„ - b. Another specimen. Impression of, twice the natural size, showing the riba 
emanating from the umbone. 

6. Sekizodua Schlotheimu Casts, natural size. This is one of the specimens 
collected by the assistants under Col. Portlocl^. 

7. Turbo helicinua. Thrice the natural size. 

„ 8. Thomaonianua. Thrice the natural size. 

„ 9. Taylorianua. A little above twice the natural size. 

10. 

n 11. (?) 

„ 12 a. SpirUIma pnaiUa. ) ^ ^^^^ jg diameters. 
,. _b. ) 

13 a. Cythere (?) inomata, \ ^ „ ^. , ^. . , ^ 

___ f X about 8 diameters. The specimen under figure a 

i has a comer broken off. 

— c. ; 

All the specimens represented in the plate, with the exception of the Spi- 
rillina and Cythere, are placed in the palieontological collection of the Museum 
of Irish Industry, mounted and named. 
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„ lu. Si„oa (?) AltenbuTffenn,. \ ^^^^ ^^ ^^^^^ ^j^ 
m Gibtoni. i 
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Gentlemen, — I feel considerable diffidence in addressing you on 
tliis, the twenty-fifth anniversary of the formation of the Society, 
fully aware of my own deficiencies, and of the high character and 
scientific distinction which my predecessors have justly earned for 
themselves by their labours in the field of Geology, and the valua- 
ble contributions they have added to the stores of geological lite- 
rature. Moreover, from a pressure of circumstances during the 
past year, I had been particularly trammelled with engagements such 
as precluded me from following up very closely this interesting sci- 
ence. I have long been much interested in its progress; and al- 
though I have not had many opportunities of investigating the 
different sections of the country, it would argue a very uninquiring 
or apathetic mind, when once initiated into its mysteries, however 
superficially, not to have taken some pains to ascertain the new 
phases which Geology is assuming, the theories which have stood 
the test of time and discussion, as well as the great advance which 
the united labours of the mineralogist, the paleontologist, the ch^ 
mist, and the mathematician, have contributed to produce of late 
years. I feel most proud of having been called on at such a time to 
preside over you; and, although our numbers are comparatively 
few and our papers not very frequent, I have the highest authority 
for stating that the London Geological Society — which may be 
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called the parent of all such societies — is already proud of the zeal 
and achievements of some of our members. 

The Keport of the Council haying entered into statistical details, 
I shall not dwell much on the proceedings of the past year. I may, 
however, be permitted to congratulate you on the very important 
and interesting paper read by my learned predecessor and Mr. 
Salter on the line of demarcation between the Carboniferous and 
Devonian rocks in the south of Ireland. This is a most important 
and interesting subject; and without expressing any opinion upon 
this controversy, I am sure you will join with me in the wish that we 
may have such further detailed information as may set this point at 
rest. Our worthy Vice-President, Dr. GriflSith, has entered into 
the field, and I trust that he will continue to favour us with his ex- 
tended researches. Ther« are at the present moment several similar 
controversies afloat, such as the distinction between the Cambrian 
and Lower Silurian rocks, between the Eocene and Cretaceous for- 
mations ; and, indeed, as might naturally be expected, the gradual 
progress of the science, and the minute investigation which is being 
extended to all the strata of the earth, show the extreme dif&culty 
of drawing abrupt lines of distinction on palseontological grounds. 
Mr. Du Noyer has given us a very interesting communication on 
the neighbourhood of Killarney ; and Professor King, of Queen's 
College, Galway, has given us a most important paper on the depo- 
sits of Artrea in the county of Tyrone, which he demonstrates to 
belong to the Permian period, instead of the New Red Sandstone. 
This discovery may lead to the most important results with re- 
ference to the working of our coal mines. We have also had 
some most valuable papers on the composition of the Irish granites. 
Every one who has heard the Bev. Samuel Haughton's contribu- 
tions must be aware of the great accuracy of his investigations; 
and I understand that he has obtained most original mineralogical 
data for classifying by eye the different granitic rocks. The Kev. Pro- 
fessor Galbraith has also been a most assiduous labourer in this field. 
And here I hope that I am not travelling beyond my province 
in alluding briefly to the controversy in which this gentleman has 
engaged with reference to the existence of porcelain clay in Ireland. 
No one can be better qualified than he is to express an opinion of 
the quality of the Irish clay, or of its fitness for the production of 
those beautifal wares, which have added so much lustre to the ma- 
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nufacturing repuUtion of Staffordshire, and so much wealth to its 
inhabitants. We must also look to him, and such philosophers, to 
dispel erroneous views which may lead to popular delusions and 
rash speculations. However, I am myself deeply impressed with the 
importance of advancing by every means in our power the indus- 
trial wealth of Ireland ; and we must consider that if our country 
does not contain within itself all the ingredients for the manufiiM;- 
ture of porcelain, it is well known that neither in Staffordshire nor 
Worcestershire are to be found any of the raw materials used in 
its manufacture, unless coal is to be included in this term. With 
the great extent of granitic and quartz rock in Ireland, there is 
nothing improbable in the discovery of kaolin and silez fitted for 
manufacture, and if the kaolin is in an impure state, it is well worth 
the pains of experimental philosophers to ascertain whether there is 
not some easy process of purifying it from the iron and other dele- 
terious ingredients which it may contain. Far, however, be it from 
me to urge the establishment of manufactures of this kind on the 
loose data that have been brought forward, as I am convinced that 
without due energy and perseverance no enterprise can succeed, and 
that with these valuable assistants there is no country which is not 
able to place itself in an advantageous position in the markets of the 
world. 

Another interesting subject is the Drift of Ireland. As Profes- 
sor Jukes has well observed, it has not been treated with the atten- 
tion it deserved. Mr. Thomas Stanly has, however, read a paper on 
the subject; and I trust that Mr. Kelly has not abandoned a subject 
into which he has inquired with his usual accuracy and discrimina- 
tion. We also owe to Mr. Kelly a very voluminous catalogue of 
fossils of the Irish Carboniferous Limestone. One of the character- 
istic features of geological literature is the disposition to divide the 
labour of observation into monographs, and no system is more 
likely to enable us to place Greology nearly on the footing of an exact 
science. 

It may appear great presumption on my part to attempt any- 
thing like a review of the general state of Geology at the present 
moment, and therefore I shall not attempt any such thing ; — but I 
cannot deny myself the gratification of congratulating you on the 
great addition we have received during the past year to the informa- 
tion we previously possessed of the physical structure of the globe. 
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Even a cursory reader could not fail being struck, even a very few 
years since, with the very great blanks which prevailed in the geo- 
logy of countries that ought to have been by this time tolerably 
well known. One great blank has been, in a great measure, removed 
by the wonderful map of India by Mr. Greenough — the Nestor of 
Geology ; he will transmit his name to future ages by two maps, 
which contained at the time of their publication an enormous amount 
of information for any single private individual to have compared and 
digested. The Geological Survey, under the auspices of the East 
India Company, will of course supply exact information on those 
points, not only of the greatest value in a scientific point of view, 
but of great use to every industrial undertaking, whether it be 
mining or agricultural; whether it be to make roads, or to convey 
water from a damp to a thirsty soil. The rapid extension of those 
geological surveys is probably the most characteristic feature of the 
day. Not only France and Germany have nearly completed this 
work, but our Transatlantic brethren have made great efforts, and 
are still doing so^ to promote the many capabilities of their enormous 
territory. Isbister's Essay on the Geology of North America, pub- 
lished in the English Geological Journal, contains a vast amount of 
information on those inhospitable latitudes, which have been tra- 
versed by so many expeditions, and in which, alas, many a hero has 
fallen a martyr to his duty and his love of science! It is very 
gratifying to find Mr. Sharpe investigating, with his usual accuracy, 
the interesting provinces of Portugal; and some precise information 
about Spain is very much required. It is true that Capt. Widdring- 
ton several years ago, in his interesting Tour, described many of its 
more peculiar features. Mr. Pratt and the gentlemen connected with 
the Asturian mines have also given us some occasional glimpses into 
the interior of the crust of that rich land. Dr. Daubeny also gave 
an interesting description of his search after the Apatite mines of 
Estremadura. There has also been a great accession to our know- 
ledge of the geology of South Africa. Captains Gordon and Suther- 
land have identified and described the cretaceous strata of Port Natal. 
However, probably the most original and curious fragment of extra- 
European geology is Mr. Loftus's account of the mountain ranges 
extending on each side of the boundary between Turkey and Persia. 
He has made a noble use of his opportunities when connected with 
the Mixed Boundary CommissiQn ; and it is very much to be wished 
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that a detailed and well-illustrated report should be published 
under the Gorernment supernsion as to that district The great 
impetus which the gold discoveries have given to the physical ex- 
ploration of Australia still continues to produce the most valuable 
results. Mr. Clarke, Selwjn, and others, are constantly adding to 
our knowledge of the formations of that continent, and it will sur- 
prise every inquirer who a few years since would have been dependent 
on the superficial inquiries of Mitchell, Streletzki, and the hurried 
notes of our late worthy President, to find the number of well 
qualified labourers in this field. The French Grovernment has gene- 
rally been successful in combining the objects of war and science, 
and few of their expeditions into wild countries during the last 
thirty years have been unaccompanied with a scientific and artistic 
staff. To them we owe the valuable reports on Egypt, the Morea, 
Algeria; and I have no doubt that, at the conclusion of this war 
with Russia, there will appear, at the expense of the French 
Government, some important contributions to the natural history 
of Turkey and the Crimea, if not of the Baltic. If the additions to 
the range of our inquiries are satisfactory, it is equally satisfactory 
to find that we are rapidly obtaining a much more accurate knowledge 
of those productions, with which we flattered ourselves we were 
tolerably well acquainted. How invaluable the researches going on 
under the care of the gentlemen of the Ordnance Geological Survey 
in the Silurian and Cambrian rocks I It is to be hoped that they 
will be rewarded with the discovery in Great Britain of the unique 
protozoic fossil, the Oldhamia. In an equally interesting field, Mr. 
Prestwich has made discoveries startling and original. The London 
clay may be said to have been the first and most minutely explored 
of English fossiliferous beds, and yet it remained for Mr. Prestwich 
to place them in their proper position, and to find equivalents for one 
of the Parisian beds which had escaped the most accurate observers. 
The great English geologists do not appear by any means to be 
resting on their oars, or to trust to their past acquired name for 
maintaining their proper position in the geological world. Sir Ro- 
derick Murchison, ever bent on extending and correcting his former 
observations, has published a most interesting Report on the Geology 
of the North of Germany. We cannot be too grateful to him for his 
giving us the true place of the Nummulite beds. Mr. Hamilton, 
the learned President of the Geological Society, is indefatigable in 
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working out the Bhenish formations. The Bev. Professor Sedgwick 
has not relinquished his hold of the lower Silurian deposits ; and 
Sir Charles Lyell, who supports his beautiful theory with such an 
Array of information, and such a clearness of expression, that one 
cannot avoid yielding one's assent to them, has produced a detailed ac- 
count of the island of Madeira. It may not, perhaps, be out of place 
here to make a few observations on those important practical sub- 
jects on which our members can throw the light of their talent 
and their industry. Every scientific inquiry is, doubtless, practically 
useful; and although many sciences may not appear likely ever to 
lead to positive results, experience has proved otherwise. The great 
value of Gonchology is a striking proof of this assertion. I need not 
allude to the importance of the fullest information being supplied to 
us relative to mines, to coal, or to salt The di£Eerent mineral raw 
materials scattered through the country — our beautiful marbles, 
which are at present so inefficiently worked — the different questions 
relating to the connexion between Agriculture and Greology — all 
should engage our close attention. I may also invite your particular 
attention to the question of the bogs. Monographs of these made by 
competent persons would, in my opinion, be of the greatest practical 
importance, and there are many theoretical questions connected with 
them which have not obtained the attention which they deserve. 
From a very partial observation, I cannot resist the conclusion that 
a great portion of the surface now covered with peat is of recent 
formation, and it would be most important, in the absence of topo- 
graphical and historical information, to obtain geological data, so as 
to settle this subject. No gentleman could be more competent 
to deal with it than Professor Allman, who combines such an 
amount of zoological and botanical knowledge with Geology. He has 
been obliged to resign his place on the Council from the pressure of 
his new duties, and we must feel proud of one of our alumni being 
placed in the high position of successor to Professor Forbes. With 
my friend Professor Jukes, I have had the painful task to mourn over 
his loss. He conferred great benefits on the Irish Geological Survey, 
and it will be long before we see his equal in Palsontology. 

This year has also been signalized by the loss of Sir H. de la Beche, 
the head of the Geological Survey. He was a member of this So- 
ciety, and anxious for its success. It is hard to speak in sufficientiy 
high terms of the obligations which we owe him. He may not have 

Vou VII. K 
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possessed the genius, the acquirements, the eloquence of a Sedgwick, 
a Buckland, a Murchison, or a Lyell ; he may not have had the same 
gift of clothing the most abstruse questions in clear and intelligible 
language: but to none does our science owe more. He was one of 
the earliest cultivators of it, one of the most industrious observers, 
a good mineralogist, and the founder of the Ordnance Geological 
Survey and the Museum of Practical Geology and the School of 
Mines. He was also a most constant contributor to the Transactions 
of the Geological Society. His '* Geological Manual," and " How 
to Observe in Geology," have long been considered as standard 
works; and one of his earliest and least known productions, **Ee- 
searches in Theoretical Geology," is remarkable for some very inter- 
esting views of the probable mode of formation of our planet. His 
loss will be long and deeply felt ; but a more efficient and fit successor 
coiQd not be found than Sir Roderick Murchison, and under bis 
auspices I have no doubt that in a few years' time all our geologi- 
cal questions will have been so far elaborated, that it will indeed be 
a difficult task to make any important discoveries in it, except by 
resorting to the aid of that great discoverer of unknown worlds— tbe 
microscope — ^by means of which Ehrenberg has extended to such an 
extraordinary degree the domain of nature, and enlarged our views 
of the power and intelligence of the Supreme Being and Creator of 
the universe. 
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ANNUAL GENERAL MEETING 

HELD ON 

WEDNESDAY, FEBRUARY 13th, 1856, 

GILBERT SANDERS, ESQ., 

m THB CHAIR, 

The following Report from the Council was read and adopted : 

ToxjB Council offers the usual list of the Members actually belong- 
ing to the Society, from which it appears that the effective strength 
of the Society consists at present of 165 Members. 

Honoraiy Membeors 5 

Corresponding Members, 4 

Life Members, 43 

Annual Members, 82 

Associates, 81 



Total, .... 165 

In the first Appendix to this Report, a statement of the total 
Members gained and lost during the year is given, from which it 
appears, that we have gained nine new Members to our list during 
that period. 

The following view of the progress of the Society, for the past 
ten years, is submitted to your attention, as it appears to your 
Council to afford an encouraging prospect of our future success ; 
as the Journal of the Society proves that the additional Members 
gained by us from year to year have been not merely additions to 
our numbers, but also useful additions to our stock of working geo- 
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Daring the past year the papers read before the Society have 
been anusually interesting, and some of them likely, from their 
practical bearing, to possess an interest for many who are not as 
yet Members of our Society. It is hoped by your Council that 
the increased circulation likely to be obtained by our publications, 
in consequence of the recent arrangement with the Editors of the 
Natural History Review, will attract the notice of some who may 
wish to join the Society; and that our labours, becoming better 
known, will be better appreciated than they have yet been by 
many whose interests are intimately connected with the progress of 
Geological Science. 

The first number of the Natural History Review, which contains 
the Journal of the Geological Society of Dublin, has been already 
delivered to each Member of the Society not in arrear of subscriptions; 
and it is hoped that a similar number of this Review, containing 
papers read before your Society, will be placed each quarter in the 
hands of all our Members, who will thus receive the publications 
of the Society four times per annum, instead of, as hitherto, only 
once; and that too at an uncertain interval. 

Let each Member of the Society make his friends acquainted 
with the advantages to be obtained by joining us ; and let us en- 
deavour to increase the number of our Subscribers to an extent 
which will place us in a position, which, in a financial point of view, 
will be suitable to the important objects the Geological Society of 
Dublin has kept steadily in view for the quarter of a century 
during which it has lived and thriven. 

Your Council also desire in this Report to acknowledge the libe- 
rality of the Board of Trinity College, by which they have been 
enabled to make some valuable additions to the list of their publi- 
cations. 

In the Appendix following the Report will be found the state- 
ment of our accounts for the past year, from which it appears that 
there was a balance of £28 13& 5d. to the credit of the Society on 
January 1, 1856. 
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No. L 



MEMBERS ADDED. 



Honorary Correspondmg Members, 

John S. Kennedy, Esq. 
Heniy B. Medlicott, Esq. 

Lifi Members. 
Sampson Carter, Esq., €. E. 

Annual Members. 

Giiffin Byrne, Esq. 
Edward S. Oarke, M.D. 
Lord De YescL 
J. W. Eavanagh, Esq. 
Thomas W. Eingsmill, Esq. 
John Lloyd, Esq., O. E. 
Dominick M'Cansland, Esq. 
Hamilton Willis, Esq. 



Associates. 



Robert Barton, Esq. 
W. B. Brownrigg, Esq. 
Heniy D. Crozier, Esq. 
John W. Fisher, Esq. 
Jacob Henry Geoghegan, Esq. 
Robert Gwynne, Esq. 
W. E. Hamilton, Esq. 
Francis Hewson, Esq. 
John Hime, Esq. 
Alexander Johnson, Esq. 
D. A. M'Cready, Esq. 
John Nolan, Esq. 
John Richardson, Esq. 
Richard W. Stewart, Esq. 
Arthur G. Waller, Esq. 



LOST FROM DEATH AND OTHER CAUSES. 



lAfe Members. 
Sr Henry T. De La Beche. 

Annual Members, 

Hans W. Allen, Esq. 
Professor Allman, M. D. . 
Halliday Brace, Esq. 
William W. Campbell, Esq. 
Emerson Dawson, Esq. 
Henry English, Esq., C. E. 
James H. Hamilton, Esq., M.P. 
John S. Kennedy, Esq. 
John Lloyd, Esq., C. E. 
Henry B. Medlicott, Esq. 



Lnke White, Esq. 
Richard Wolseley, Esq, 

Associates. 



Arthur Jacob, Jun., Esq. 




Joshua H. Lamprey, F.8q. 




Thomas M'Comas, Esq. 




WillUm Smith, Esq. 


• 


Total added, 


. 26 


Total lost, ...... 


. 17 



Gained, . 



9 



L2 
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PRESENT STATE OF SOCIETY. 

Honorary Members, 6 

Corresponding Members, 4 

Life Members, 43 

Annual Members, $2 

Associates 31 



165 



In l^bmaiy, 1856, 156 Members. 

In Febmaiy, 1866, 165 „ 

Gained, 9 Members. 



No. II. 

DONATIONS SINCE FEBRUARY, 1865. 

1855. 
Feb. 16 — Proceedings of the Royal Irbh Academy, Vol. VI., Part 1. Presented 

by the Academy. 
Mar. 3. — Rejoinder to Professor Milne-Edwards and Mr. Bowerbank. On tbe 

May Hill Sandstone, and the Paleozoic System of England. By the 

Rev. Professor Adam Sedgwick, F. R. S., F. G. S. Presented by the 

Author. 
Mar. 14 — A Fossil ^^Bone." Presented by Edward Fitzgerald, Esq., Youghal. 
Mar. 28. — Proceedings of tbe Linnean Society, Nos. 42 to 58 ; with a List of the 

Society, 1854, Presented by the Society. 
April 4.~The Mining Journal, Nos. 1019, 1022, and 1023. Presented by the 

Fxlltor. 
April 30. — Selections from the Records of the Bengal Government, Nos. 6, 8, and 

13 (1852-3). A Geological Report on the Kymore Mountains, the 

Ramghur Coal fields, and on the Manufacture of Iron, &c. By D. H. 

Williams, Esq. A Geological Report on the Damoodah Valley. By 

D. H. Williams, Esq. Presented by Thomas Oldham, Esq., F. R. S. 
April 30. — Proceedings of the Zoological Society of London, Nos. 201 to 267. 

Presented by the Society. 
June 6. — The Natural History Review, Nos. 5 and 6. Presented by the Dublin 

University Zoological Association. 
June 13.— The Mining Journal, No. 1029. Presented by the Editor. 
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June 18. — Proceedings of the Linnean Society, Nos. 69 and 60. Presented by the 

Society. 
June 20. — ^Abstracts from the Meteorological Observations taken at the Stations of 
the Royal Engineers in the year 1853-4. Presented by Lieut-Col. 

James, R. E. 
June 29. — Transactions of the Kilkenny Archasological Society, for the year 1858. 

Presented by the Society. 
July 10. — ^On an Analysis of the Potash and Soda Felspars of one of the Dublin 

Mountains. By Francis M. Jennings, M. R. I. A., F. G. S. Presented 

by the Author. 
Sept 24 Proceedings of the Liyerpool literary and Philosophical Society, No. 9. 

Presented by the Society. 
Oct 8. — On the Permian Beds of the North-west of England. By Edward W. 

Binney, F. 6. S. Presented by the Author. 
Oct 15. —The American Journal of Science and Arts. Second Series, No. 59^ 

Sept., 1855. Presented by the Editors. 
Oct 20. — A Memoir on the Extinct Sloth Tribe of North America. By Joseph 

Leidy, M. D. Publications of Learned Societies and Periodicals in the 

Library of the Smithsonian Institution, Part I. Eighth and Ninth 

Annual Reports of the Board of Regents of the Smithsonian Institution, 

1853-4. Presented by the Smithsonian Institution. 
Oct. 20. — Report on the Agriculture and Geology of Mississippi; embracing a 

Sketch of the Social and Natural History of the State. By B. L. C. 

Wailes. Presented by the Author. 
Oct 20. — ^Proceedings of the Boston Society of Natural History, Vol. IV., Nos. 

26, 26 ; VoL V., Nos. 1 to 11. Presented by the Society. 
Oct 20. — ^Proceedings of the New Orleans Academy of Sciences, Vol. I., No. 1 ; 

with the Constitution and By-Laws of the Academy. Presented by 

the Academy. 
Oct 25. — Introductory Lecture on Geology ; delivered by H. B. Medlicott, A. B. 

and C. E., T. C. D., Professor of Geology, to the Studente of the Tho- 

mason Civil Engineering College, Roorkee, on the 15th May, 1855. 

Presented by the Author. 
Oct. 27. — Abstracts of the Proceedings of the Ashmolean Society, Vols. I., II. 

and Nos. 31 and 32. Presented by the Society. 
Oct 31. — ^Address to the Royal Geographical Society of London ; delivered at the 

Anniversary Meeting on the 28th May, 1855. By the Right Hon. 

the Earl of Ellesmere, K. G., D.C.L., &c, President Presented by 

the Society. 
Nov. 6. — Transactions of the Royal Scottish Society of Arts, Vol. IV., Part 3. 

Presented by the Society. 
Nov. 10. — Tours in Ulster : a Hand-book to the Antiquities and Scenery of the 

North of Ireland. By J. B. Doyle. Presented by the Author. 
Nov. 14.— The Natural History Review, Vol. II. Presented by the Editors. 
Nov. 14. — A Geological Map of India. By W. Greenough. Presented by the 

Executors. 
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Not. 14.-JI Ctoological Map of Wisoonaiii. By I. A. Lapham. Presented by the 

Compiler. 
KoT. 26.— On the Clcftyage of the Deroniane of the Sonth-weet of Ireland. By 

BobertHarkneoB, F.B.S.E., F.Q.S., andJdhnBlyth, M.D. Pn- 

aented by the Authors. 
Not. 26.— On the Geology of the Dingle Promontoxy. By Bobert Harkneai, 

F.R.S.E., F.G.& Presented by the Author. 
Dec. 19. — Description Gtelogique du D^partement de la Seine-Inf6rieare. With 

Atlas. Par M. Antoine Paasy. 4to. Booen, 1832. 2 toIs. Pre- 
sented by the President 
Dec. 19. — ^The American Journal of Sdenoe and Arts, No. 60. Presented by the 

Editors. 
Dec. 21.— Historic Society of Lancashire and Cheshire. — Proceedings and Papen, 

Vols. L to yi.| and ** Transactiims," YoL VIL Presented by the 

Society. 
1856. 
Jan. 2. — Quarterly Journal of the Geological Society of London, Nos. 41 to 43. 

Presented by the Society. 
Jan. 2. — Journal of the Boyal Geographical Society of London, VoL XXIV. 

With a Paper on the Origin, Objects, and Progress of the Society. 

Presented by the Society. 
Feb. 18.^Proceeding8 and Trsnsactions of the Kilkenny and South-east of Ireland 

Arehseological Society, for the year 1856, VoL UL, Part 2. Fi«- 

sented by the Society. 
Feb. 18. — ^The Athenaeum, 1855. Presented by the Editor. 
Feb. 18.— The literary Gazette, 1855. Presented by the Editor. 
Feb. 13.— Journal of the Society of Arts, Nos. 117 to 168. Presented by the 

Society. 
Feb. 13.— The Irish Reporter, Nos. 1 and 2. Presented by the Editor. 
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The Beport haying been read and adopted, the Ballot was closed, 
and the following Officers and Council declared duly and unani- 
mously elected. 



VrtsiHent : 

LORD TALBOT DB MAUkHIDE. 

JAUBS APJOIIir, M. D. 
PROFKSSOE HABVET, M. D. 
JOSBPH BBETE JUKB8, M. A, 
BEY. HUMPHBBT LLOYD, D. D. 
BICHABD OBIFFITB, LL. D. 

^rtasnrcrs : 

SAMUEL DOWKIMO, G. E. 
GILBERT SANDEBS, ESQ. 

Stcrctaries : 

RET. PROFESSOR HAVOHTON, F. T. C. D. 
rBBDERICE J. SIDNEY, LL. D. 

CTottncil : 

ROBERT BALL, LL. D. 

JOHN MACDONNELL, M. D. 

ROBEBT GALLWELL, ESQ. 

ROBERT MALLET, C. B. 

REV. J. A. 6ALBRAITH, F. T. C. D. 

JOHN EJSLLY, ESQ. 

GEORGE M*DOWELL, F. T. C. D. 

EDWARD WRIGHT, LL. D. 

RICHARD PURDY ALLEN, ESQ. 

REV. GEORGE LONGFIELD, F. T. a D, 

8AMURL GORDON, M. D. 

JOHN B. DOYLE, ESQ. 

THOMAS BUTTON, ESQ. 

DOMINICK M'CAUSLAND, M. A. 

WALTER S. WILLSON, ESQ. 
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The Society met on the 9tli of January, 1856, on which occasion 
the following Paper was read. 

ON THE QEOLOOT OF THE LAKE DISTRICT OF KILLARMET. 

BT MR. GEO. V. DU NOTER. 

The district to be described comprises in superficial extent an area 
of about 100 square miles, inclusive of the Lakes; and is marked on 
the Ordnance Survey Index of the county of Kerry as sheets 65 ; 
southern half, 66, 73, 74 ; and the northern halves of 83, 84. It will 
be seen, therefore, that Carrantwohill Mount, Macgillicuddy*s Reeks, 
and the Black Valley, the Range of Knocknabreda, with Croma- 
gloun and Tore Mountains, the rocky ridge terminating in the Eagle's 
Nest, Cliff, Mangerton, and the Devil's Punch-bowl, are included 
in this area. 

As he proposed noticing the rocks in descending order, he had 
first to speak of 

THE COAL-MEASURES. 

These occupy but a small portion of the district, and constitute 
its northern boundary, forming the low ridge of ground on which the 
old church of Aghadoe stands. They consist of thick beds of dark 
gray, splintery shale, often almost black, and sometimes presenting 
a concretionary structure. Through these shales are thick and 
thin bands, and often sets of beds of hard gray and olive gray grits, 
in the thinner layers of which, impressions of coal plants are not 
uncommon. The only point of present geological interest connected 
with these coal-measures is the fact, that wherever they can be well 
observed along their southern boundary, they invariably dip to the 
south from 30^ to 65^, — thus appearing to underlie the Carboniferous 
Limestones. As this discrepancy in the dip is persistent for many 
miles from the west of Killamey to Mallow, a distance of fully 50 
miles, it can only be accounted for by supposing either a fault, or 
an inversion of the beds by contortion. 

CARBONIFEROUS LIMESTONES. 

In Muckross Demesne occurs the most perfect development of 
the Carboniferous Limestones of the Killarney district. The upper- 
most beds there, or those which occur in the eastern portion of the 
Demesne, are all of a light gray colour, close-grained and finely la- 
minated, — a structure apparently in many instances due to cleavage ; 
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but where the bedding is at bU discernible, it dips southward from 
35^ to 40^; where the cleavage prevails, its inclination and strike 
coincide with those of the beds. Fossils are sparingly scattered 
through these limestones, and consist chiefly of crinoid fragments. 
As we proceed westward, dark gray chert sometimes occurs in irre- 
gular and thin lumpy layers, but generally the rock is homogeneous 
in character. Below the beds just described are others which are 
finely crystalline, with numerous hard, irregular, semi-calcareous 
layers, weathering out like chert These siliceous beds are well 
seen on the western shore of Dundag Bay, close to Muckross Abbey, 
the seat of Colonel Arthur Herbert ; they also dip southward at 
60^ to 70^ and may probably be about 200 feet in thickness. The 
same beds cross the entrance to Kilbeg Bay; and close to the Devil's 
Island they are contorted in such a manner as to indicate the presence 
of a fault, which he named the Doo Lough fault 

Immediately below these siliceous beds, light gray laminated 
limestones again occur, similar in character to those first described, 
and traceable along the shore of Mine Paddock Bay still farther to 
the west, dipping south at 40°, and presenting a thickness of about 
300 feet 

At the northern extremity of Mine Paddock Bay a remarkable 
set of beds are now observed. These are best seen at the *^ Marble 
Quarries" west of the bay, and consist, first, of thin lenticular layers 
of white, pink, and greenish compact marble, with numerous irre- 
gular laminte of green and purple argillaceous shale, not calcareous. 
Second, light-gray compact marble, in very thin layers, with light 
green argillaceous shale partings, the average dip of all being south- 
wards at 30°, with a thickness of about 50 feet These beds are 
totally devoid of fossils. Below these marble layers the limestone 
becomes gray and finely crystalline, with chert layers arranged 
closely together. As we descend in the series, the chert dies out; 
and along the shore east of the old copper mine the limestone becomes 
decidedly crystalline and fossiliferous, rather regularly bedded* and 
the chert occurs sparingly in nodules. About 500 feet west of the beds 
last described, the old copper mine occurs ; it appears as occupying 
a break in the limestones, striking E. N. E. from the shore, where 
it is filled with decomposed iron pyrites. Fragments of copper 
pyrites lie scattered about, and many of these, when broken, exhibit 
strings of galena. West of the lode the limestones become thin- 
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bedded, dark gray, finely crystalline, and occasionally compact with 
crinoid fragments and other fossils; and these beds rapidly graduate 
down into the Carboniferous Slate, as we proceed still further to the 
west. 

I If therefore we take the thickness of the limestone, from the top 
of the first siliceous beds observed at Dundag Bay to the top of the 
Carboniferous Slates, we have a total amount of 800 feet ; this does 
not include the upper beds to the east in Muckross Demesne, the 
thickness of which is nowhere ascertainable. At the entrance to 
Coolough Bay, west of the copper mine, the Carboniferous Slates are 
well seen. They average about 250 feet in thickness, and dip south- 
wards at 40°. In general character they consist of dark gray slate 
beds, with a few thin crystalline limestones, thin gray grits, and gritty 
slate layers, all more or less fossiliferous. The most common fossils 
are: — Orthisjlliaria, Stropkomena crenistria^ Spirtfer disjunctua^Aihy- 
ris planosiUcata, FenesteUa plebeioy and stems of Actinocrinus. At 
the base of the section, and resting on the upper Old Red, there is a 
set of thin gray grit layers and gritty slates, almost devoid of fossils, 
and probably occupying the position of certain well-marked beds in 
the Bantry Bay .section, termed by Mr. Jukes, Comhola grits. 

From Coolough Bay the Carboniferous Slates strike westerly, with 
the same dip as last observed, till they cross over from Muckross 
Peninsula (south of Brickeen Bridge), on to Brickeen Island, where 
they, as well as the upper Old Red beds, are cut off abruptly by a 
N. and S. fault, which he named the Brickeen Island fault ; and here 
the Carboniferous Slates and Limestones of Muckross terminate to 
the west. 

Returning now to the marble quarries, and taking those peculiar 
beds as a well-marked geological horizon, they can be traced east- 
wards for the distance of 1200 feet, when they abut against the 
Doo Lough fault, and are shifted northwards about 250 feet by the 
fault which is a downcast to the N. E. ; where the line of this fault 
crosses the gray compact limestone, underlying the marble layers, 
the former is changed to a light brown dolomite. He remarked that 
the Doo Lough fault had a probable strike of N. 55° W., traversing 
obliquely across Muckross Peninsula from the small promontory on 
the south close to the Devil's Island, right through the centre of 
Doo Lough, and from thence into the small rocky inlet west of 
Ardnagluggen Point, on the north shore of Muckross. 
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On the north shore of Muckross, the limestones, though well ex- 
posed, do not present such clear sections as on the south ; and at one 
inlet, to the east of the Carboniferous Slates of West Meadow Bay, 
a dyke- like mass of light brown crystalline dolomite, 6 to 8 feet 
thick, filled up an apparent fault in the limestone below the Car- 
boniferous Slates of West Meadow Bay, which dip S. and S. £. at 
from 26^ to 40^. The upper Old Bed beds appear on the south 
shore of the bay. 

UPPEB OLD BED SANDSTONE.* 

The upper Old Red observed in Muckross Demesne occurs in a 
band of about 400 feet in thickness; it is well seen in the south 
shore of West Meadow Bay, where its general strike is W.S. W. It 
abuts against the east side of the Doo Lough fault, which, being an 
upcast to the S. W., shifts it for a considerable distance to the south- 
ward; these beds are then traceable on the south shore of Doo Lough, 
from whence they continue westerly till they strike on Brickeen 
Island, where they are cut off by the fault previously noticed. They 
may -be briefly described, in descending order, as consisting of: — 1. 
Thick and thin quartzose grits. 2. Purple slates. 3. Greenish and 
gray shales, and slates with sandy slate beds, containing root-like 
impressions of plants. 4. Yellow grits and shales, with thin calca- 
reous layers. 5. Gray grit. And lastly, purple slates. 

Directly below the upper Old Red, just described, are a series of 
purple slates and grits, which preserve the same character for the 
thickness of 400 feet, when a mass of hard, irregularly bedded, light 
greenish-gray grits occur, quite free from purple slates. These form 
the cliffs from Ardnagluggen Point to the Gun Rock ; calcareous 
bands occasionally appear through these beds. 

The eastern half of Brickeen Island, with the adjoining rocky 
islets to the north, is formed of purple slates and grits ; but these 
are cut off by the Brickeen Island fault, and abut against the lower 
greenish-gray grits which form the western extremity of the island. 

To complete the description of the Carboniferous Limestones of 

* In order to avoid any controverted points in the classification, it is thought 
best to use the term " Old Red Sandstone," instead of Devonian, throughout this paper. 
The beds, which are here called " Upper Old Red Sandstone," are believed to be those, 
more or less completely, which Dr. Griffith marks by a yellow band in part of this 
district, and denominates " Yellow Sandstone." 
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the district, he remarked that the Lower Lake of Killarnej is formed 
almost entirely in the limestone ; Ash Island, Cow Island, and 
Yew Island, are portions of it; but on Rough Island appeared the 
marble and schistose layers first observed at the marble quarries of 
Muckroes Peninsula, — a fact of much importance as determining 
the probable position of the Carboniferous Slates and other lower 
rocks at the bottom of the Lake. The rocky masses known as 
Elephant Rock, Table Rock, Crow Island, Otter Island, Jackdaw 
Rock, and Swallow Island, are formed out of the light gray lami- 
nated limestones, being portions of those beds which overlie the mar- 
ble layers. The next place to the east where the marble layers 
occur is in the farm-yard attached to Cahemane House. From 
the peculiar position of these beds, they are probably brought to 
view by a N. and S. fault, occurring somewhere near the mouth of the 
Flesk River. Local protrusions of lower beds are rendered probable 
in this district by facts first observed by Mr. Du Noyer in the early 
part of 1855, — ^namely, a protrusion of upper Old Red in the midst of 
the Carboniferous Limestones, a few miles west of Mallow, at Droma- 
neen Castle on the Blackwater ; and, later in the same year, similar 
Old Red beds occurring in the limestones at Kilmacclenyn Hill, five 
miles N. N. W. of Mallow, — where the former rock forms a low and 
gentle sloping hill, having the latter dipping away from it in every 
direction. 

Leaving Cahemane Demesne, the next place where the marble 
layers are observed is at the low point on Ross Island shore, due 
north of the Rough Island, and eventually they appear, for the last 
time, on the south-west shore of Ross Island. 

It will be recollected, that tracing out the geological horizon 
afforded by these marble layers is of the utmost importance in de- 
termining the relative position of the limestones of the Lower Lake. 

The shaly and cherty limestones forming the western extremity 
of Ross Island are so contorted as to become inverted in dip, being 
folded back over to the north, and consequently dipping S. at various 
angles, forming V and S-shaped curves; and at O'Donoghue's Li- 
brary, black shales, evidently a portion of the Carboniferous Slates, 
occur; the same beds are observed forming Innisfallen Island^ and with 
the same mode of occurrence, as can be well observed on the west 
shore of that island, when the lake is at a low level. Brown or 
Rabbit Island presents higher beds than those last described, the 
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limestones being less shaly, and the black chert arranged in more 
definite layers. 

Returning to the description of the Old Red Sandstone, he re- 
marked that to the west of Brickeen Bridge the middle and lower 
beds were cut off- by the Brickeen fault, and on the west of the 
fault, by an upcast, the purple or middle Old Red is brought to 
abut against the upper, and the Carboniferous Slates with the lime- 
stones are completely cut off. Mr. Du Noyer observed that Muck- 
ross Peninsula was a locality of peculiar interest to the geologist, 
as it presented what might be termed an epitome of the entire of 
the Carboniferous and Old Red Sandstone rocks of the south of 
Ireland. The Brickeen Island fault is therefore one of the best 
marked and most important of the district. The Upper Old Red 
is now lost, and it is not till we get on Dinish Island that it is 
again observed, when, by repeated inverted rolls of the beds, it is 
made to spread over the northern, western, and southern portions 
of the island. If we now cross from Brickeen Island to the boat- 
house on the Glena shore, under the cottage, we get into quite a 
different set of beds from those we have just left, though the distance 
is only 300 feet, the rocks agreeing in their strike. Along the west 
side of the island we had light greenish-gray grits in abundance, 
with but few dull purple slates; while, on the opposite shore of 
Glena, we can find nothing but soft purple slates and purple grit, 
without a single greenish-gray bed. We have therefore evidence of 
another N. and S. fault, which he named the Glena fault, on the 
west side of which, by an upcast, the upper Old Red is again brought 
to view, to the south of Glena Mount. 

Proceeding south from Glena Cottage, we rapidly pass out of 
the purple slates and grits of the middle Old Red, and get on to 
the upper beds. These can be traced up the wooded stream which 
flows from the south flank of Glena Mount for the distance of 2000 
feet westerly from the fault; leaving the stream from the point 
named, the same beds can be traced still farther for the distance of 
1000 feet, where we come on the purple grits and slates of the 
middle Old Red ; both groups of rock having a southerly dip at 
angles varying from 30° to 40°. Here the upper Old Red curves 
round to the east, and after repeated flexures of the beds along their 
line of boundary with the subjacent rocks, they eventually strike 
east, and abut against the Glena fault ; all the observed dips over 
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this portion of the upper Old Red are to the south, at from 30^ to 
40% but here a refolding of the beds on each other is evident, which 
spreads them out to the extent of 2500 feet, in a north and south 
direction. Their normal thickness, however, of 400 feet, as mea- 
sured in Muckross Demesne, would be quite sufficient to cover this 
extent of surface. 

It is a remarkable fact, and one which is not sufficiently accounted 
for, that, on the west of the Glena fault, the upper Old Red rests con- 
formably on the middle purple beds, while the latter are totally 
wanting on the east of the fault, the upper beds there resting on 
greenish-gray grits, with a few purple slates through them ; — rocks 
in short, partaking more of the character of the lower Old Red 
Sandstone, to be presently described. 

The Dinish Island upper Old Red extends as far south as the 
old weir bridge, where many sharp refoldings of the beds can be 
seen, giving a very good idea of the mode in which these rocks 
occur, to the west, as well as on the south shore of Tore Lake, where 
they lie at the base of Tore Mountain. The upper Old Red rocks 
which form the northern base of Tore Mountain can be best observed 
in ascending the stream forming Tore Waterfall ; they consist of 
flaggy and irregularly bedded yellow and brown grits, with a few 
purple slates, light green shales, and light brown sandy layers, and 
light brown sandstones with purple slates; these beds are contorted 
repeatedly. Over Tore Waterfall are grayish-yellow flaggy sand- 
stones; greenish-yellow shales; yellowish-brown quartzose grits, 
with purple slates : all these rest on the lower Old Red Sandstone, 
greenish-gray grits and purple slates, both being inverted in dip, 
that is, inclining to the south at 20^. The upper Old Red rocks 
just described, stretch along the north flank of Tore Mountain 
westerly, for the distance of about 2200 feet, when they are cut off^ 
by a fault striking in a N. and S. direction, from the " Quay" close to 
Tore Cottage; by an upcast to the west of this fault, their boun- 
dary is shifted to the north, for the distance of probably 500 feet ; 
a second north and south fault, to the west of the one last observed 
occurs near the boundary of Tore townland. This can be well ob- 
served in the stream forming this boundary ; and the upper Old 
Red beds included between these two faults are much contorted, 
as can be well observed along the road skirting the Lake, where con- 
glomeritic layers occur in the yellowish-gray grits, the pebbles 
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being qiurtz, and occasionally juper. The result of tbe second fault 
ii alao an upcast on its west side, which again throws the bonndaij 
of the upper Old Red more to the north, at the distance of 1300 
feet westerly; from the second isolt we find a third fault, having 
the tame general direction as the others, and, like them, ehifting the 
beds to the north; and stUl further to the west, there is again a 
fourth fault, which produces precisely the same results as the others. 
In this manner the upper Old Bed thins out, as it were, on the 
north flank of Tore Mountain, and appears but as a narrow band 
as we approach Diuish Island from the east- This fourth &ult 
Mr. Du Nojer believed to be a continuation of that prerioosly de- 
scribed, and named the Bricfceen Island fault; it is therefore one of 
considerable magnitude and importance, producing so great an xv^ 
cast on its western side as to briug to view the middle beds of the 
Old Rod Sandstone in many places along the east shore of Diiiith 
Island. 

The beds underlying tlie upper Old Red of Tore Mountain 
difler es»entially from those on the opposite shore of the Tore 
Lake; there they consist of purple grits and aUtes, here they are 
greenish-gray grits and slates, with a few purple slates through 



Dead-oow Cliff, Tore Mountein. ZiUamsr, looking East. 

them. The Tore Island boundary fault, and two others which 
occur at the Dead-coW Cliff to the west, have aided in producing s 
wngular modification in certfun contortions of the beds along die 
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summit ridge on the north face of Tore Mountain; the general strike 
of the beds is here nearly east and west, but they are much con- 
torted at the summit of the mountain ; a short distance from it to the 
north, the crumpling of the beds begins to assume a definite arrange- 
ment, viz. : — a dip of from 70^ to 85^ north, suddenly changing to 
25° south, and this along the line of strike of the beds for the dis- 
tance of about 1500 feet; it appears that the crushing force here 
Implied becfyne so extreme, that the beds had a tendency to break 
along their strike, rather than bend, and being relieved by the Tore 
townland boundary fault on the east, and those at the Dead-cow 
Cliff to the west, they yielded along the strike of the synclinal curve, 
and formed an east and west fault. These beds, which dip at 25^ 
south, abut against others, dipping 75° to 85° north, or often ver- 
tical; though faulted in this way, the amount of vertical dislocation 
may not be very considerable. 

Proceeding now to Glena, and northwards along the shore, 
under Lady Kenmare's cottage, the only rocks we find are purple 
or liver-coloured slates and sandstone. At the point south of the 
rocky island called " Darby's Garden," is a broad band of thick- 
bedded, purple, oonglomeritic sandstones, dipping S. 30^, resting on 
irregularly bedded and thick purple sandstones, with slates ; and still 
lower in the series, at Slay and at Burnt Island are purple oon- 
glomeritic comstones in the conglomeritio beds. Jasper pebbles 
frequently occur, and in cornstones the pebbles are purple grit and 
quartz, white quartz and jasper, in a rusty, calcareous, and sandy 
paste. When the cornstones are not oonglomeritic, the calcareous 
portion consists of small lenticular layers, with a sandy or schistose 
matrix ; and on exposed surfaces the rock assumes a dimpled appear- 
ance. Most of the purple sandstones extending from Darby's Gar- 
den to Stag Island are more or less calcareous. From the upper 
Old Red of Glena to the island just named, a distance of one mile 
and a quarter, none of the pale greenish-gray grits of Ardnagluggen 
Point in Muckross cross over to this shore, as their strike would 
suggest — a discrepancy which is the result of the upcast faults of 
Brickeen and Glena. 

The summit of Tomies Mountain, 2414 feet, and that of Glena 
Mount, 2503 feet, exhibit purple grits and slates ; at the latter there 
are many conglomeritic beds, similar to those near Darby's Garden 
on the Glena shore, and, like, them, containing jasper pebbles. 
Vol. VIL M 
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If we now descend the south side of Glena Mountain, along the 
stream forming the parish boundary, and which falls into the upper 
Lake dose to Arbutus Island, we find the purple grits and slates to 
continue for the distance of 2400 feet, and, when last observed, dip- 
ping N. N. W. at from 40^ to 60^; here we at once pass out of these 
beds and get on green grits, with conglomeritic layers and green slates, 
all lying conformably under the purple beds just passed over; these 
I believe to be the upper portion of the lowest subdivision of the 
Old Bed Sandstone, and the same rocks are persistent to the south, 
with some contortions, till they disappear in the Upper Lake. The 
best section of these lower Old Red beds is seen along the Kenmare 
road, at the base of Cromagloun Mountain ; here the grits are often 
bright green, very hard, and many of them finely conglomentic; 
these conglomeritic layers often consist of small scales of green and 
purple slate: the more decided conglomerates containing pebbles of 
jasper; purple and green slates are rather abundant in this section. 
All observed dips are southward from 35^ to 45% and the total 
thickness of the beds, as measured from near the lower lodge to 
the south of Stltg Island Bay, cannot be less than 1500 feet; to this 
may be added 500 feet for beds observed at close intervals to the 
south, so that the section is increased to 2000 feet. As a mass, these 
beds curve round to the N. N. W., dipping from 65^ to 75% forming 
the promontory to the south side of the^'LongBange," and presenting 
a series of salient angles pointing to the west, and passing through 
the centre of the Upper Lake, to its extreme western termination. 
At the head of the Upper Lake we have the same series of greenish- 
gray and green grits, and gr^en and purple slates; though of course 
higher to the section than those last observed; and as they continue 
up the black valley, and form the base of the mountains on the north 
side, and the mountains themselves on the south, their absolute 
thickness may amount to 5000 or 6000 feet. 

If from the bead of the Upper Lake the ascent of Purple Moun- 
tain be made, 2730 feet in elevation, greenish-gray grits with con- 
glomeritic layers, containing jasper pebbles, green and purple slates, 
with comstones, are passed over, till, at the elevation of about 1100 
feet, the upper purple grits and slates are again marked, precisely 
similar in character to those described as forming the upper portion 
of Tomies Mountain. All the beds here have a tendency to dip to the 
E. or N.E. at 40% and the two groups are strictly conformable; 
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the pebbles of jasper ranging from the lowest to the uppermost of 
the conglomeritic beds ; these can be observed on the very summit 
of Purple Mountain. Descending from Purple Mountain into the 
Gap of Dunloe, by the small lake called Glass Lough, and following 
the stream which flows out of it into the Gap, the upper purple 
grits and slates are observed to dip with tolerable steadiness to the 
east, at 20° to 25°, for the distance of about a mile and a half; nor 
do we get out of these purple beds till we descend to the elevation 
of about 1000 feet, or 413 feet above the level of this portion of the 
Gap; we have, therefore, passed through a thickness of purple grits 
and slates, amounting to 1730 feet, as determined by the elevations 
given on the Ordnance Maps; but if we measure by the probable 
stratigraphical thickness, we have from 2000 to 2300 feet as the 
most probable amount. 

In the Gap of Dunloe, below the beds just described, we again 
find the greenish-gray grits, with conglomeritic layers, corns tones, 
and purple and green slates; these appear at both sides of the Grap 
with the same strike and angle of dip, viz., — 20° to 25° E. At the 
west side of the Gup the boundary line between the lower and the 
middle beds of the Old Bed is about 250 feet higher than on the 
east, as would be the case if the beds on either side were projected 
across. Hence it is evident that the Gap of Dunloe is a valley of de- 
nudation, excavated along the strike of the beds. 

Proceeding north through the Gap, the lower beds continue till 
we reach the southern extremity of the Black Lake. Here> on the 
east side they are observed to move round to the N. £., having the 
upper purple beds above them, which form the needle-like pinnacles 
called Tomies Bocks; and on the west of the Lake they appear to 
be cut off by an east and west fault, which, like that at Glena, brings ^ 
the upper purple beds abutting against the lower greenish grits. 

All the rocks round Cushavally Lake in the Gktp are lower green 
beds; and, at the fault observed to the south of the Black Lake, 
these beds have a dip to the S. S. W. at 15°, with upper purple beds 
abutting against them on the north. 

The cMs overhanging this Lake consist of purple grits and slates, 
with a few cornstones, having a wavy dip to the west of 25°; and 
the uppermost observed beds have thick purple conglomerates, with 
cornstones through them, — the pebbles being quartz, and occasion- 
ally jasper. Still more to the north, beyond Coosane Lake, the road 

M2 
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ia cat through a thick bed of dark purple conglomerate; close to the 
northern entrance to the €rap these beda dip south, at from 60° to 70° 
here the upper Old Bed beds are obserred, occupying but a small 
apace, and beyond them, to the north, brownish purple grits set in, 
which Mr. Du Noyer thought should be included in the middle Old 
Bed Sandstone; the upper Old Bed is therefore probably contorted 
out of its proper line of strike, and, with the associated beds of the 
middle Old Bed, inverted iadipy thus forming an 8 curve at this part 
of its boundary line. 

If we now make the ascent of the Beeks from the southern ex- 
tremity of the Gap of Dunloe, we pass up the southern face of Dris- 
hana Mountain. As usual in the low grounds of this district, we find 
greenish-gray grits, with green and purple slates and conglomeritic 
layers in the grits; and it is not till we reach an elevation of 1400 
feet or so, that we again come on the upper purple grits and slates, 
quite free from all green layers. The purple beds continue till we 
arrive at the most eastern summit of the Beeks, 2398 feet, and are 
persistent along the range dipping S. at 40°, — the crest of the 
mountain following accurately a series of regular contortions in. the 
beds which twist them, from S. 40° to W. and N. W., and finally 
8. S. W., at the same angle. 

The Beeks having now reached the elevation of 3062 feet, the 
summit ridge having an average strike of E. N. E., suddenly turn 
sharp round, and strike & for the distance of 1000 feet. Here a 
singular prospect opens on the view, — a bare rocky peak, still higher 
by probably 100 feet, rises directly to the south, perfectly precipi- 
tous on its eastern face, where the edges of the purple grits and slates 
are observed to be contorted along their line of strike; while, on its 
western side, the smooth bed*surfaces of the rocks, as they dip in 
that direction, slope downwards, and form the precipitous clifi*s 
overhanging Lough Cummannapeasta, lying 1 100 feet below. This 
peak of the Beeks is so rugged and steep as to be quite inaccessible. 
He here remarked, that the pinnacle at the head of the Hag's Glen, 
N. E. base of Carrantwohill Mountain, called Stoompanaduff, the ter- 
mination of a rocky ridge, is equally inaccessible. The entire sum- 
mit ridge of the Beeks consists of purple grits and slates. 

At the head of the Hag's Glen are the Lakes Gourach and Callee, 
the former being exactly half a mile east, in a direct horizontal line, 
from the summit of Carrantwohill Mountain, which is 3414 feet in 
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elevation. The level of this Lake above the sea is 1126 feet, and 
the rocks surrounding it are all purple grits and slates, — the middle 
subdivision of the Old Red Sandstone. Here again is obtained a 
natural section of these beds, amounting to 2238 feet, of vertical 
elevation, but if measured at right angles to the beds which dip, it 
would be increased to fully 3500 feet. Now all the rocks in the 
Hag's Glen to the north are those of the middle Old Bed, and, as 
they dip westerly from 10° to 40°, they, of course, are higher beds 
than those last alluded to; and, consequently, the absolute observed 
thickness of the middle Old Red may be estimated here at 4000 
feet. 

From the foregoing observations it is clear, that in this district 
of the county of Kerry we have a development of the middle sub- 
division of the Old Red Sandstone (taking the Yellow Sandstone 
of Dr. Griffith as the upper), which, per «e, would be quite suffi- 
cient to form the mountain ranges of the Knockmilldowns, the 
Galtees, the Mushera, the Cummeragh, or other Old Red mountain 
ranges in the south of Ireland, supposing the beds to be horizontal. 
Hence we have a strong argument in favour of the supposition that, 
wherever in the south of Ireland purple beds alone form the mass 
of the Old Red Sandstone, they should be regarded merely as the 
middle subdivision of that group. Such appears to be really the 
case, for in the districts of Bally vourney, Gougane Barra, and Inchi- 
geelagh, county of Cork, the green and greenish-gray grits and slates, 
with occasional purple slates, similar to those described as the lowest 
beds of the upper Lake and Black Valley sections, — but devoid of the 
fine conglomeritic layers observed so frequently in the latter rocks,-— 
are the lowest beds in all the well-developed sections, and pass gra- 
dually and conformably into the purple grits and slates. 

From having examined the Old Red Sandstones in the county 
of Waterford and Wexford, as well as in the county of Cork, at 
Mitchelstown, Mr. Du Noyer stated, that wherever he found it rest- 
ing on the Silurian rocks, it lay unconformably on them; that its 
lowest beds were formed of coarse and fine conglomerates derived from 
the Silurian ; that these conglomerates contained jasper pebbles ; that 
they were often green in colour; and were split up by green and 
purple grits and slates. Therefore he saw, as yet, no reason why the 
green and greenish-gray conglomeritic grits, with green and purple 
slates, of the Lake districtofKillamey, should be regarded as Silurian. 
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It appeared to him that in this district there was a better develop- 
ment of these, the lowest subdivision of the Old Bed Sandstone, 
than he had observed elsewhere in the south of Ireland. 

Directly N* W. of Lough Gourach, in the Hag's Glen, is a remark- 
able peak of rock called Stoompanaduff ; and lower down the glen 
are the pyramidal masses called *"• The Hag's Teeth, Great and Little.'* 
These are evidently what would be called Needles, if they occurred 
on a coast line, and have been formed by the denuding power of the 
drift sea. Here the purple grits and slates have a dip to the 
west, of 10^ to 26°, and are traversed by joints running nearly N. 
and S., £. and W. ; the action of sea-breakers on such strata caused 
the mass to wear away on the cross joint, leaving pinnacles such as 
we now see standing out from the face of the diff. 

Descending from the summit of Carrantwohill on the south, to 
Lough Currachmore, which lies at the head of the northern spur 
of the Black Valley, a third natural section of the middle or purple 
part of the Old Bed Sandstone is obtained. The summit of Carran- 
twohill is 3414 feet; Currachmore Lake, which is surrounded by 
these beds, is 1004 feet above the sea: hence the vertical section is 
2410 feet in thickness, increased, if measured at right angles to the 
beds, to about 4000 feet ; by adding the thickness obtained by this sec- 
tion to that of the Hag's Glen, a total amount of probably 5000 feet 
may be assumed as the thickness of the middle subdivision, or 
purple grits and slates of the Old Bed Sandstone, in this locality. 
Allowing, therefore, 400 feet as the thickness of the upper Old Bed 
or '* Tellow Sandstone" of Muckross, and, say, 6600 as that of the 
lowest subdivision, or the greenish-gray grit with conglomeritic 
layers of the upper Lake and the Black Valley — we have a total of 
10900 feet, as the observed thickness of the Old Bed Sandstone for- 
mation of the Killarney district 

Proceeding down Curraghmore Glen, along the N. E. base of 
Sugarloaf Mountain, the lower Old Bed rocks are alone observed ; 
but, on making the ascent of this mountain, which is 2449 feet in 
elevation, we soon pass into the middle purple grits and slates 
which form the main mass of the hill, lying in a kind of trough in 
the lower beds, but in every instance strictly conformable to them. 

The entire of the mountain ranges which now strike south by 
Lough Duff, the most westerly of the Black Valley Lakes, to the 
road leading to Lough Brinn, are composed of the middle purple 
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beds; at half a mile east of Lough Duff, in the Black Valley, the 
lower green beds are again obserred, and they occupy the entire of 
the Black Valley. 

Brassil Mountain, 1888 feet in eleyation, in the Black Valley, 
and to the east of Sugarloaf, presents the same geological structure 
as Sugarloaf. On the summit levels of the Knocknabreda range, 
which skirt the Black Valley on the south, a certain set of beds 
occurs, partaking of the character of the lower as well as middle sub- 
divisions; these may be about 350 feet' in thickness. 

If we traverse south from the Black Valley, across the rocky 
range of Knocknabreda, as far as Wind-gap, on the Kenmare and 
KiUamey road, the lower green beds, with a few purple slates and 
conglomeritic layers, containing jasper pebbles, are alone observed; 
but as we descend the mountains on the Kenmare side, the rocks, 
after some well-marked synclinal and anticlinal curves, dip confor- 
mably under the middle purple grits and slates which form the mass 
of the mountain ranges on the north of the Kenmare valley. 

From the foregoing observations, it is clear that the Black Val- 
ley, with its branch to Curraghmore Lake, are valleys of denuda- 
tion ; the boundary between the lower and middle subdivisions of 
the Old Red, as proposed by Mr. Du Noyer, forming a contour line, 
varying from 1000 to 1350 feet above the sea. 

In describing Mangerton Mountain, he remarked, that at the 
south entrance to the Devil^s Punch-bowl, there occurs a boss of 
intruded felstone trap, about 500 feet in width, from N. to 8. 
On the north side, the trap is very hard and compact, of a dull, 
purplish-gray colour, and slightly porphyritic, — the crystals being 
pale, yellowish-green felspar. It has a rudely luninated structure 
on the outer surface, where it comes in contact with the purple and 
green beds of the Old Red Sandstona In the centre of the mass, 
the felstone weathers out in small spheroidal nodules; on the south 
side the felstone becomes flaky, passing into a green and ashy-look- 
ing rock, which weathers out in small dimple-shaped hollows; 
throughout, this trap weathers white. 

This is the only instance of the occurrence of a trap rock in the 
district described, but in the Horse's Glen, to the east of Mangerton, 
dykes and bosses of greenish-gray felstone are of common occurrence. 

The most remarkable protrusion of trap in the neighbourhood 
ei Killarney is one first observed in the year 1855, by Mr. Fred. 
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Foot, of the Geologioal Sarrey, in the district plmced under his ex- 
aamutton ; lying to the eut of Hangerton, it forms the mun mass 
of Benn&nnmore Hill, one of the range of monnttUDS \jmg directly 
Bonth of Lough Qnitaoe. In extent it is three-quartera of a mile 
from N. to S., and about a quarter of a mile E. and W. These traps 
■re green and greenish-gray felstones, often porphyritic; and along 
the gorge lo the eut of Bennaanmore, they form magnificent ranges 
of columns from fifty to sixty feet in perpendicular hdght; in 
one place these columns are traversed by a dyke of pink felston^ 
nx to eight feet in thickneas. 



ColumnBTFelstone, Buet face of Bene bud more Hill, south orLoufth Quitaoe, 
Zill&mey. 

I shall not attempt father details connected with this most 
interesting locality, as I believe it is the intention of Ur. Foot to 
bring a notice of it before this Society. 

The rocks observed at the Devil's Punch-bowl belong apparently 
to that portion of the Old Red between the lower green and middle 
purple beds, and are faulted in a N. W. direotioQ, at the cliffs to 
the east of the Lake. 

In alluding to the trap rocks, Mr. Du Koyer called attention to 
a protmaion of fissile brecciated, as well as compact greenstoDe, 
occurring in the midst of the Carboniferous Limestones in the parish 
of Sabolter, three miles east of Kanturk ; it forms a hill of about 
half a mile from N. to S., and a quarter of a mile from E. to W.. 
having the limestone dipping away from it in every direction. His 
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attention was directed to this interesting fact by Sir Denhom Nor- 
reys, of Mallow Castle, to whom is due the credit of having first 
observed this trap more than fifteen years ago, and it has not 
been recorded on any Geological Map. 

In alluding to the drift of the Killarney district, he remarked 
the occurrence of large, angular, perched boulders of green grit, on 
the top of the mass of coarse angular drift which lies directly to 
the north of the Devil's Punch-bowl, and which dams up the water 
of that singular lake. These perched rocks occur at a height of 




Perolxed Boulders of Green Grit, summit of m.as8 of angular de"bris, north side 
of Devil's Punch-bowl Lake. Elevation of Boulder above the sea. 2319 feet, 

2319 feet above the sea, the greatest elevation at which such boulders 
are observed in this district. Hie sea of the glacial drift period, 
must, therefore, have covered this spot in sufficient depth to have 
floated ice blocks capable of bearing and transporting boulders of 
many tons in weight. 

If now we suppose the sea, at this presumed level, to have ex- 
tended over the district just described, we find that the summits of 
Purple Mountain, Tomies, the Reeks, Carrantwohil), Benkeeragh, 
Skregmore, and Sugarloaf Mountains would have formed a group 
of islands, extending in an E. and W. direction, with the Black Val- 
ley as a deep sea channel, and the Knocknabreda and Cromagloun 
ranges as rather shoal water. It was remarked that the summits of 
the hills just named are all regularly escarped, and covered with 
angular debris^ or shingle, the result of atmospheric rather than of 
aqueous agency. 
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When we descend the mountains from thdr tops to about 2300 
or 2000 feet, we find many blocks more or less water*wom, and the 
sides and summits of the hills more or less rounded. Hence we 
are enabled to determine the amount of elevation to which this por- 
tion of the county of Kerry has been subjected since the period of 
the ice-bearing sea. 

It is remarkable that Mangerton Mountain, though 2756 feet in 
elevation^ presents a marked difference in outline to those less ele- 
vated peaky summits, — ^Purple Mountain, Tomies, and Skregmore; 
it is quite rounded on all sides, and flat for a considerable extent 
on its summit This, however, may be accounted for, by supposing 
a difference in the original form of the mountains and valleys before 
the period of the glacial sea. 

The surface of all the rocks in the Black Valley, as well as on 
the flanks of the adjoining hills, and along the shores, and on the 
islands of the Upper Lake, are all smoothed and striated, in lines 
and small furrows, running east and west, or parallel to the longest 
axis of the valley. All detached rock masses are rounded so as to 
form noses facing the west, a fact which determines the direction 
of the drift in this locality, — though such currents may have been 
merely local. The theory of a great northern drift is not invalidated 
by these observations; because, in the flats along the northern flanks 
of the chain of mountains which extend from Carrantwohill to beyond 
Mallow, boulders of porphyritic and syenitic granite are frequently 
observed, especially on the coal-measures and limestones to the north 
of Mallow. Mr. Du Noyer remarked that in the limestone gravel 
close to Clonmel, county of Tipperary, he had formerly observed a 
rounded lump, from the *^ Greensand,*' or mulatto stone of the 
county of Antrim, containing its characteristic fossils, — the most 
easily detected of all the cretaceous rocks of the north of Ireland. 
At the period of the last elevation of the Beeks, Carrantwohill, and 
the adjoining mountains, the current set in from the west and south, 
and at the place now called the Gap of Dunloe, a branch current to 
the north ran through it from out of the Black Valley ; all along 
this valley the rocks are striated north and south in many places. 
When the lower green grits at the south of the Gap came to be 
acted on, they resisted the wear and tear of the sea, deflecting the 
current to the east so as to leave the head of the Gap dry land ; the 
whole force of the water was now applied against the west flank of 
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Tore Mountain, and here we observe the glacial strife running 
straight up its side. 

To the east of Cromagloun Cascade is deposited an enormous 
accumulation of drift, arranged in lunette masses, and filling up 
what was once a bay half a mile wide, on the S. W. flank of Tore 
Mountain; all the deMs here observed has been derived from the 
mountains to the west. The current now struck north, wearing 
away the east side of Glena Mountain, along with the limestones of 
Tore Lake. The mass of drift thus produced, as well as that carried 
from the northern faces of the Killarney range, appears to have been 
swept easterly towards Millstreet, forming that extraordinary and 
vast accumulation of drift observed at the mouth of Glenflesk, and 
in that neighbourhood. 

In these latter observations, Mr. Du Noyei wished to guard himself 
against being supposed to maintain the opinion that these drift ac- 
cumulations and glacial effects were the result of sudden action, 
since they are quite explicable on the supposition of a comparatively 
tranquil agency, continuing over an indefinite period of time. 



The Society met on the 12th of March, 1856, on which occasion 
the following Paper was read. 

RESEARCHES AMONO THE PAUEOZOIC ROCKS OF mELAND, WITH A VIEW 
TO DETERMINE THE LIMITS OF THE OLD RED SANDSTONE, AND ITS RE- 
LATION TO THE INFERIOR ROCKS. BT JOHN KELLY, ESQ. 

In the present paper, the division of the Paleozoic rocks to be prin- 
cipally treated of, is that called the Old Red Sandstone. This rock 
appears to have been recently mistaken for others, and as we have 
four or five sandstones, it becomes necessary to define clearly which 
of them is the one under consideration, — as, whatever division of 
the crust of the earth first got the name, should be the one entitled 
to retain it. I shall begin by quoting a few sentences from the 
works of geologists, to show what was understood to be the Old 
Bed Sandstone a few years ago. 

Dr. Mac Culloch, in his " Treatise on Geology," published in 1 83 1 , 
at page 288, vol. L, says: — '^ The lowest bed of the secondary strata 
in England is the Old Red Sandstone, being jthe first of the second- 
ary rocks in the artificial classification; it must not, however, be 



1 16 JOUBKU. OF THB OIOLOOICAL 80CIETT OF DUBLUT. 

considered as a simple rook, since, besides the conglomerate whicli is 
essential to it, it sometimes contains shales and limestones, and oc- 
casionally coaL The next bed in the order upwards is a limestone 
containing a few fossil remains, and known by the name of Mountain 
and of Carboniferous Limestone." 

Professor Phillips, in his ''Geology of Yorkshire," gives a Table 
at page 1 1, in which he divides the Carboniferous system into three 
principal parts: the Coal Formation, Carboniferous Limestone, and 
Old Red Sandstone; and he says: — ''The Carboniferous system does 
undoubtedly permit itself to be considered in three series, characte- 
rized by the prevalence of coal, limestone, and Bed Sandstone." In 
his " Greology " in the Cabinet Cyclopedia, he adheres to the same sub- 
divisions, and calls it " a triple system." 

The descriptions given by those writers appear clear and satis- 
factory, and point out distinctly their idea of the position of the 
Old Red Sandstone; and I would say, their views on the subject 
do not appear to me to require any alteration or modification; and 
I therefore adopt the position and the type of that rock, as pointed 
out by them. 

In Ireland the Carboniferous formation is divided into a similar 
triple system; and though its subdivisions everywhere differ widely 
from each other in lithological appearance and mineral character, yet 
the whole system is characterized by the remarkable circumstances: 
— 1. That the strata of which it is composed rest unconformably 
on whatever rock lies below them; 2. That they are covered uncon- 
formably by the overlying rock ; and, 3* That they are parallel to 
one another, or lying, as it were, in one bundle: thus, though in 
three groups of different mineral character, yet clearly pointing to 
one geological epoch, in which the whole suite, from beginning to 
end, was deposited, without any great catastrophe or disturbance, in 
its position or succession. Wherever we can see a dear junction 
or a good section, we generally find the beds of the older, or under- 
lying rocks, thrown up on their edges, at a steep angle; while the 
beds of the Carboniferous system lie on them at a comparatively low 
angle, and often nearly level. 

The Old Red Sandstone may itself be divided into three parts, 
differing from each other chiefiy in lithological appearance: — 

1. The first or lowest is usually a band of red conglomerate, com- 
posed of rounded pebbles of white quartz, brown quartz, purple horn- 
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stone, jasper, and fragments of other rocks, united into a hard mass 
bj a mineral paste or matrix. The pebbles are sometimes hardly set 
in the cementing matter, and sometimes so loose as to be easily de- 
tached by a blow of the hammer, leaving a smooth cavity. In this 
part there are sometime alternations of red sandy beds, almost with- 
out pebbles. In some localities there are in the mass rounded stones 
of mica slate, with very little else, as at Cushendall, or green chloritic 
slate or green grit, as at Lane, near Skerries. Its whole thickness 
varies in different places from 20 to 100 feet 

2. Next comes a series of Red Sandstones, and red shales, in al- 
ternate bands, between 200 and 600 feet thick. 

3. The upper part is composed of thick beds of sandstone, mostly 
of a whitish or yellowish colour. This upper part of it is the Yellow 
Sandstone of Mr. Griffith. It sometinies contains thin beds of lime- 
stone, or thin gray or red bands of calcareous slate or shale, inter- 
stratified with the sandstone; those beds of limestone and slate all 
contain the usual fossils of the mountain limestone. The yellow 
part of this sandstone is from 50 to 200 feet in thickness, and some- 
times contains a few of the fossils. 

A good type of this rock is visible at Templetown, near Hook 
Head, in the county of Wexford, where it is exposed in a coast 
section, and the bottom and the top are clearly seen. 

The typical character is often, however, different from this at 
Hook Head. In the North of Ireland the prevailing colour of the 
rock is red ; so it is in the eastern part of Tyrone near Cookstown, in 
Down at Castle Espie, and at Armagh ; while in the South and West 
of Ireland the yellow colour prevails : this is the case in the King's 
and Queen's Counties, where this rock is seen mantling round the 
Slievebloom Mountains, near Mountmellick, Kinitty, and Roscrea; in 
Tipperary, at Borrisoleigh And Cappa white; in Clare, round the 
Derrybrian Mountains, near Woodford, Gort, and Scariff ; and in 
Kerry, at Kerry Head, and Slievemish near Tralee. I may add, that 
on the east side of Knocksheegowna, near Borrisokane, there is very 
little Red Sandstone at all, the rock being yellow to the lowest beds 
visible, and at Toberelathan, six miles S. W. of Loughrea, a yellow 
colour prevails, even in the lower beds of the conglomerate, and here 
there is a clear and good section. 

I have just stated that the Old Red Sandstone lies unconformably 
on the rocks which support it. This, in Ireland, is generally gray 
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day slate, interstratified with gray grit beds, the old grauwacke 
serieSf which indades both Cambrian and Silurian rocks, but it 
sometimes rests on other rocks, as I shall show. 

To point out more clearly some of the facts supporting the 
views I take, I have drawn up the following Table, which shows in 
several localities the dip of the supporting rock near the junction, 
and the unconformable dip of the sandstone, as set out in the head- 
ings of the columns. It rarely happens that a good junction vrith 
the two kinds of rock can be seen; but in the greater number of 
cases the observations are made within a short distance of each 
other, and since the beds of the Carboniferous formation through- 
out are parallel to one another, two different rocks, visible at spots, 
even a furlong distant, can be known to be conformable or other- 
wise, where no sign of undulation or disturbance is visible in the 
vicinity, I b^gin with the northern counties^ and proceed south- 
ward: — 
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I 

I haye in this Table recorded the dips of both rocks, at or near 
the jonctionSy in seyentj-eight localities; and I might easily give 
double the number, were it not that, when I was employed on the 
General Valnation of Ireland in the north, though careful to note 
the dip at eyery opening of sandstone I met, I omitted in many in- 
stances to take the necessary pains to determine the dip of the mica 
skte or cky slate in the vicinity, as that is frequently obscure, 
from the cleayage of the slatei or from being covered with drift. 
This was more especially the case in the county of Tyrone, about 
Plumbridge, and thence along the southern bases of the Bessy Bell 
and Mary Gray mountains, towards Castlederg. 

It will be seen also in the Table that, in those seventy-eight 
localities,—- 

The Old Red Sandstone rests on mica slate • * in 19 cases. 

On gray clay slate, 27 i, 

On gray grit, or quartzite, 3 „ 

On gray grit, interstratified with gray clay slate, • 6 „ 

On green grit, 3 „ 

On green grit, interstratified with gray clay slate, . 2 „ 

On brownstone, or brown hard grit, 7 „ 

On brown micaceous flag, with brown or purple slate, 1 „ 

On yellowish-white stratified qtiartz rock, • . • 2 „ 

On yellowish- white quartz rock, bedding obliterated, 2 „ 

On brown porphyry, I „ 

On greenstone, 4 „ 

On granite, 1 „ 

This abstract shows, perhaps more clearly than any other evi- 
dence I could adduce, that, after the great disturbing forces which 
rolled the earliest stratified rocks into such undulations, as we now 
find in them, followed by a powerful denuding agency, that broke 
up and carried away the tops of many of the anticlinal convolutions 
formed in them, and left the beds thrown up on their edges, the 
conglomerate of the Old Bed Sandstone was the first layer, or foun- 
dation of a new building — the Carboniferous formation. This 
band was laid down upon those edges of the older rocks, as they 
happened to present themselves, whether slate, grit, quartz, lime- 
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Stone, or any other rocks, and whether gray, green, red, or brown. 
I look upon this band of conglomerate as a most important land- 
mark, or index, in Geology ; it is the boundary between two distinct 
periods of organic life, and, besides the changes in the genera and 
species of the animals that existed below and above it, there is a 
well-marked difference in the lithological character of the rocks 
also — the more ancient being much harder. Those hard grits, crys- 
talline limestones, and clay slates, of the older period, haye their re- 
presentatives in the soft sandstones, ordinary limestones, and shales 
of the newer. 

Grit and sandstone are two names which appear to be often used, 
one for the other, in Geology. Grit, in this paper, means a very 
bard, quartzose, rock, often green or gray, sometimes dark brown, 
and found in the older and lower sedimentary rocks, interstratified 
with green, gray, or purple slates, having a distinct cleavage. 
Those grits are generally very refractory under the hammer or 
chisel of the workman. Sandstone, on the contrary, is a soft, sandy 
rock, easily split into rectangular blocks, or chiselled for economic 
purposes. Sometimes it is red, sometimes yellow or white. Such 
in Ireland is usually got in the Old Bed Sandstone, and in the Coal 
series. 

In the foregoing Table, also, some of the localities exhibit points 
of geological interest, to those who may visit them, worthy of a few 
remarks. I shall notice them separately and consecutively, in the 
order in which they are numbered at the end of this paper. 

In treating of this subject, it appears desirable to make an at- 
tempt at determining the thickness of this division of the Carboni- 
ferous system. It is not easy to get good sections of it, for it fre- 
quently happens that the bottom or the top is not clearly visible ; the 
rock not always well exposed from being covered with drift, or there 
may be a fault, and consequent downthrow of the strata, and the 
surface made even afterwards by denudation, making it impossible 
to detect the fault. Therefore, the thicknesses resulting from sec- 
tions can seldom be depended on for anything more than an ap- 
proximation to the truth. I have selected a few of the best sections 
I know, and, from the heights given on the Ordnance maps, laid 
them down on the same scale of length and height, in the shortest 
line across the strike ; then, measuring the thickness from the bottom 
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to the top, I give the results as they turned out, in the following 
tabular statement:^- 
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Locality. 



At Amiaclare, 2 miles N. E. of Armagh, 
At C1onacooVt2 miles S. W. of Coloonej, . 

At Boyle, through the town, 

At Toberelathan, 6 miles S.W. of Longhrea,. 
At Cappaioe, 1 mile N.W. of Tomgraney, . 
At Baheen, 1 mile S.W. of Tomgraney, . . 
At Killea Church, 4 miles N. of Limerick, . 
At Newtown, 8 miles K. W. of Nenagh, . . 
At Bally William, 3 miles S.W. of Nenagh, . 
At BirdhiU, 10 miles S.W. of Nenagh, . . 
At Cniraghglass, 1 mile N. E. of Boirisoleigh, 
At Curnihill, 1 mile W. of Kilmaganny, . 
At Croats, 2 miles S.W. of Wexford, . . . 
At St. Lennan's, 7 miles S.W. of Wexford, . 
At Dancormack, 9 miles S.W. of Wexford, . 
At Templetown, 5 miles S. £. of Doncannon, 



Feet 



1090 

1020 

740 

430 

790 

1460 

630 

1220 

910 

1230 

1050 

1680 

810 

260 

230 

460 



OBSEBYATIONS ON SOME OF TBE FOBEGOINO SECTIONS. 

2. The section at Clonacool is on the south-east flank of the Ox 
Mountains. It ought to be a good average one. The red rock is 
well exposed in the river, the dips pretty regular, and the data 
generally good. 

3. At Boyle, from the depth of the bed of the river below the 
land adjacent, that there may be a fault in this line. This would 
derange the succession in the section. 

4. The section at Toberelathan, near Loughrea, is a good and 
clear one; both the bottom and the top of the band are visible 
there. The result of the measurement gives only 430 feet as its 
thickness^ which appears very small. It is a remarkable fact, in the 
Carboniferous system in Ireland, that in the north the sandstones 
are thick, and limestone comparatively thin ; while in the south the 
reverse takes place, the limestone is thick, and the sandstone thin. 
In the river at Eildress, near Cookstown, the Old Bed Sandstone 
appears in the river for above a mile of its length, but there is so 
much disturbance in the strata, that a satisfactory section, as to 
thickness, could not be made. It probably exceeds 1000 feet A 
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similar conclusion results from observihg the volume of the sand- 
stone dt Scrabo, near Newtownards, in the county of Down^ and at 
Armagh ; while the limestone about Cookstown, perhaps, does not 
exceed 200 or 300 feet Contrast this with the south. The sand- 
stone at Toberelathan, as just stated, is 430 feet The limestone 
at Black Head, in the county of Clare, immediately south of Galfway 
Bay, shows about 1200 feet in thickness over the sea level, in one 
of the best exposed and least disturbed sections in Ireland, besides 
some under the water, the thickness of which is not known. 

6. At Eaheen, near Tomgraney, in Clare, I am inclined to doubt 
the result, 1460 feet. The section at Capparoe (No. 5), not two 
miles off, is only 790 feet, and this is backed by the section (No. 4) 
at Toberelathan, on the same band of sandstone, which, as just 
stated, is only 430 feet. The dip is low at Baheen, and, though the 
rock is visible at bottom and top, the section in the middle is 
covered with drift. A slight change of dip, from 10^ to level, or 
an undulation under the drift, would nullify the result. 

12. At Currahill, in Kilkenny, the result, 1680 feet, appears 
large, but I give it as it turned out There is a change of dip in 
the section ; it gets flatter proceeding northward, towards the lime- 
stone; and the point where the change from 25^ to 20^ takes place, 
is not clear. 

13, 14, 15. The three sections, at different places, on the east 
flank of Forth Mountain, in Wexford, give the result as unusually 
thin. There may, possibly, be a fault along the south-east side of 
the mountain, near the edge of the quartz rock, in which some of 
the thickness may be buried. Indeed, there are grounds for sup^ 
posing that the quartz rock mass of Forth mountain was pushed up^ 
in the fact that, the tertiary blue marl of the coimty of Wexford^ 
along its western or highest margin from Gorey, by Camolin and 
Enniscor thy, towards Wexford, is found at a general level of about 
200 feet over the sea, with only one exception that I know, and 
that is on the eastern side of Forth Mountain, two miles south-west 
of the town of Wexford, where a patch of this marl, resting on 
quartz rock, occurs at a height of something above 300 feet. This 
fact affords a strong presumption that Forth Mountain itself was 
forced up above the general level of the country, since the deposi- 
tion of the blue marl; and, if so, there must be a fault along the 
eastern boundarv of the quartz rock, or near it 
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16. At Texnpletown, near Hook Point, the rock is well exposed 
all the way on the shore^ and yet the resulting thickness appears 
small; but there are two faults in this section, by each of which 
there appears a downthrow to the south, the amount of which can- 
not even be guessed at This makes the result, in this section, too 
little. On account of the rock being well exposed, this is one of 
the best typical sections I know, and in the upper part of it, at 
Porter's Gate, the yellow sandstone of Mr. Griffith is particularly 
clear, and separated from the main body by a band of calcareous 
black shale, containing thin beds of gray limestone, both shale and 
limestone being full of the fossils of the mountain limestone. 

The general average of the thickness of the Old Red Sandstone, 
as measured in the foregoing sixteen sections, is 840 feet. Taking 
out six of the most doubtful, that is, Nos. 6, 12, 13, 14, 15, 16, in 
the Table, the average of the remaining ten sections is 910 feet. 
Four of the best of them, viz., Nos. 1, 2, 9^ H* give an average of 
1018 feet In short, about 1000 feet may be considered as the 
thickness of this division. It will be at once apparent, that measure- 
ments of the thickness of this rock, in Ireland, fall very far short 
indeed, of the ideas of thickness derived from reading published 
accounts of the Old Bed Sandstone of Great Britain. 

Having thus, as well as I could, pointed out marks for the iden- 
tification of this subdivision of the Carboniferous rocks, in the band 
of conglomerate at its base, its average thickness, and, above all, the 
unconformable position in which it lies on the supporting rocks, — I 
now come to consider the second part of my subject, that is, the 
relations of those older rocks among themselves. 

The Dingle peninsula is the key of the geology of the south of 
Ireland, From the extent of sea coast and of rocks laid bare, 
I know of no place where they can be studied with more advantage, 
and the fossils they contain afford proofs of their true place, if 
doubt or obscurity existed regarding them. In no other place 
are found such clear junctions, or such decided proofs that the 
Old Red Sandstone, and the rocks on which it rests, are of two 
different epochs in the earth's history. I shall, therefore, enter on 
a short account of the Geology of that district 

Besides the New Bed Sandstone, and the Old Red Sandstone, 
we have in Ireland another Bed Sandstone, or grit, which, I have 
reason to believe, has frequently been confounded with, or mistaken 
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for, the Carboniferous Old Bed, whicli I have been describing. It 
is of true Silurian age, as I shall presently show. It is awkward to 
have two or three rocks, of two or three geological epochs, bearing 
the same name. Bed Sandstone. This rock occurs in four or five 
other parts of Ireland, but it especially prevails in the south, where 
it is called by the peasants ^'Brownstone;^' and as this appears an 
appropriate name, for colour at least, I adopt it, for sake of distinc- 
tion, as a Silurian rock* 

At Ferriter*$ Cove, on the coast, eight miles N. W. of Dingle, a 
band of gray slaty rock dips S, E., at an angle of about 70^, and is 
full of Silurian fbssils. This band, from Doon Point, its N. W. ex- 
tremity, across the strike, is about half a mile wide on the surface, 
or at this dip 2500 feet in thickness. A band of brownstone strata 
underlies this fossiliferous band, north- westwiurds to Sybil Point; 
where the Old Bed Sandstone of the Carboniferous System covers it 
unconformably, dipping Nt W. 60^. From the signal tower on the 
conglomerate, across the strike of the brownstone, to the fossilife- 
rous slaty band, is 60 chains, and this, with a dip of 70^, gives a 
thickness of brownstone here of 3600 feet. The section is well ex- 
posed on the coast near Sybil Head ; but the bottom of it is not seen, 
being under the sea leveL The geological position of this brown- 
stone is fixed, by its being found conformable with, and under, the 
Silurian fossiliferous band. 

At Clogher Head, farther south on the coast, a greenstone pro- 
trusion interferes with the continuity of the strata; but in the 
stream near Doonquin old churchyard, six miles west of Dingle, a 
fossiliferous slaty rock, similar to that at Ferriter's Cove, dips south- 
ward, and is covered by brownstone and brown slate, alternating 
with green grit and green slate to Slea Head— -a distance of nearly 
two miles and three-quarters: all dipping at a steep angle south- 
wards, and conformable. This, at an average dip of 70^, would 
give a thickness of about 14,000 feet of those grits and slates over 
the fossils at Doonquin,*— all part of the same system. 

I have just said that the fossiliferous band at Doonquin appears 
similar to that at Ferriter's Cove. They are separated by some grit 
beds, and a greenstone protrusion; but, nevertheless, they may be 
parts of the same original band, and accounted for thus :— In the dia- 
gram which I now exhibit, suppose the earth's surface at this locality, 
at one time, to have stood at a higher level, shown by the dotted line 
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ghi^ than the present line from a to/. Then the fossiliferous band at 
dy represented by the white space pmno, was continuous; afterwards 
a fault on the line hk took place, and the portion between g and h 
slipped down to the position ahc^ and that part of the band between 
m and n was thrown down to (, and now makes, apparently, another 
band. Subsequently greenstone was protruded into the line of 
fault, between c and hy and that part of the surface between h and t 
was worn down by denudation to the present surface cdef. 

Again, at Einard, three miles S. £. of Dingle, the brown grits, 
and purple slates, at Coosathurrig, on the shore, contain Silurian 
fossils; the dip of the beds being S. 70° to 80° This brown- 
stone is surmounted, on the hill of Einard, unconformably by a 
cap of Old Red Sandstone; the beds, on an average, lying nearly 
leyel, as stated before. This patch is of an oyal form, a mile and a 
quarter long, in a N. £. direction, by a quarter of a mile wide. 
This locality affords a striking proof that the brownstone and the 
Old Red Sandstone are of two different formations, for I consider 
that the manifest unconformability of the beds of the two groups 
points out the true line of demarcation between the two systems, 
although both appear like Red Sandstone,^-difPering, however, in 
this circumstance, that the lower, besides the Silurian fossils, is 
more brownish, and very hard ; the upper, more red and soft. 

Pebbles of white vein quartz are frequently seen in the brown- 
stone, along the coast, between the mouth of Dingle Harbour and 
Bull's Head ; even in the vicinity of the Silurian fossiliferous band, 
and in the same group of strata, white quartz pebbles are also got 
occasionally in the green grits hereabouts — a circumstance worthy 
of noting, because it has been thought that those white pebbles are 
peculiar and characteristic of the Old Red Sandstone conglomerates, 
and not found in other rocks; but they do sometimes occur in brown 
and green Silurian grits, as in this instance. 

Besides this cap of Old Red Sandstone at Einard, there are seve- 
ral other places in the Dingje peninsula where the Old Red Sand- 
stone conglomerate lies unconformably on the brownstone, or other 
coloured grits — ^I shall notice them separately : — 

1. The first is at Sybil Head, a narrow strip of strong conglo- 
merate, only a few yards wide, dipping N. W. at 60° into the ocean, 
as before stated, and covering the upturned ends of the brownstone 
beds unconformably along the shore for nearly a mile and a half in 
length. 



RESEARCHES AMONG THE PALiEOZOIO ROCKS OF IRELAND. 129 

2. On the east side of Smerwick Harbour it is visible at Ballyda- 
▼id Heady forming also at this place a narrow band along the coast. 

3. At Beenaman, in the townland of Ballinahow, skirting along 
the northern base of Brandon Mountain to Brandon Head, where it 
turns southward, and inland. These three strips, though separated 
by indentations in the coast, seem to be a continuation of the same 
band, composing the basal beds of the Old Red Sandstone, from 
Sybil Head to Brandon Head, a distance of ten miles. The rock is 
the same in lithological appearance in all those three patches, and 
in the magnificent coast view, looking from Beenaman towards 
Sybil Head, this band exhibits a remarkable uniformity of strike 
and dip the whole way. 

4. Proceeding eastwards, the next in order is at Kinard, three 
miles S. E. of Dingle, which I have just described. 

5. The conglomerate is visible on the summit of the hill at Hill- 
▼ille, four miles west of Castlegregory, forming a cap there also, in 
extent nearly a square mile. 

6. At Gleenteenassig, four miles north of Aunascall, and eleven 
miles E. N. E. of Dingle, there is a remarkable precipice, above 100 
feet high, called Foylenagreave, immediately west of Lough Slat, in 
which the conglomerate, above 60 feet thick, dips N. W. 25, overly- 
ing a brown, micaceous, flaggy grit rock, which dips N. W. 60°. This 
is a very wild, romantic spot, and though I did not examine the 
country westward of Lough Slat, I believe this conglomerate exists 
over a large area in this locality, not yet known, which would be 
well worthy the attention of a geologist 

7. The Hill of Doon, half a mile S. E. of Lough Slat, and four 
miles N. of Aunascall, has a cap of conglomerate a quarter of a mile 
in diameter, dipping N. about 30°, and lying on thick, strong, green 
grit beds, which are visible in the next stream eastwards, where 
they dip W. 60°. 

8. On Cummeenhill, about a mile east of Doon, is another patch of 
the same rock, dipping the same way, and Ijing on green grits and 
slates, which have a dip of 60° W. This is well exposed in a high 
cliff, west of Loughacummeen. I believe this conglomerate exists 
eastwards, on the summit of the hills in the townlands of Magha- 
sheela and Glanlough North, but did not examine the ground. 

Here I may observe, that in Munster the Carboniferous forma- 
tion exists to a great thickness between Tralee Bay and the Galtee 



130 lOUBHAL OF TBS OBOLOOICAL SOCIETY OF DUBUN. 

Hountains; bat in the western part of this peninsula, it appears to 
haye been nearly all earned away by denndation, leaying, as a me- 
morial of its former existence, only the eight small patches I have 
jnst described, of its yery lowest beds. Different from these, how- 
ever, is the case that follows. 

9. At Scrallsghbegt farther eastward, another jonction of conglo- 
merate, overlying green grit anoonformably» oocnrs. This is a few 
perches south of a sharp turn in the public road, seven miles N. B. 
of Aunascall, and ten miles from Tralee. The Old Bed Sandstone 
at this place, is evidently of the lower beds, and a continuation of 
the several patches, Nos. 6, 7» 8, being in the same line^ country, and 
haviDg a similar dip. From this place it proceeds eastward, covering 
the northern slope of the hill for about three nulesi where it turns 
southward to Bartregoum, the highest point of Slievemish Mountain. 
From this summit eastward, the whole mountain is covered wiA it 
sloping downwards gradually to the east for twelve miles, without 
much increase in thickness, till it comes near the coach-road firom 
Tralee to Killarney, at Currens, where it is succeeded confcnrmably 
by calcareous slate, containing a profusion of the ordinary fossils of 
the Carboniferous Limestone, and one of the best localities in Ireland 
for those fossils. This slate is again covered by the limestone about 
Castle Island, and that surmounted by miUstone grit, the base of 
the coal rocks of the Slieve Luaghar Mountains. 

Thus, this conglomerate of the Old Bed Sandstone can be traced 
through the Dingle peninsula, in eight detached patches, from Sybil 
Head to the summit of Slievembh Mountiun, and the overlying Bed 
and Yellow Sandstone eastward along that mountain passes into the 
calcareous slate, limestone, and millstone grit of the great "Munster 
coal district* 

The section from Brandon Head to Bull's Head is the longest 
across the strike of the strata in this peninsula, and is instructiva 
At Brandon Head, on the north, the brownstone dips to the south, 
at an angle of about 70^. At Connor Hill, in the middle the rock 
is green and gray grit, and also dips south at about 60P* At Bull's 
Head, on the south shore, brownstone, associated with gray slate, dips 
southward at an angle of about 80^ In this line, from Brandon 
Head to Bull's Head, no fault has yet been detected, no protrusion 
of greenstone or other igneous substance; nothing apparent, that 
would disturb a regular succession of the rocks. There is even an 
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inference, that there is no doubling up or repetition of the strtfta, 
in the fact, that the fossiliferous band at Ferriter^s Cove, composed as 
it is of greenish and gray slat j rocks» with abundance of Catmipora 
esckaroides^ is by its strike in the lower part of this section, and the 
fossiliferous band at Foyleathurrig, which has neither green nor gray. 
slates, nor Catenipora escharoideSj but brown slates and grits, and 
other species of fossils, is evidently in the upper part Those two 
bands are not the two arms of a conyolution; but one band near 
the base, and another near the top of a continuous unbroken section, 
which here is twelre miles from north to south, with an average 
dip of 70°, making a thickness of 59,500 feet, without seeing either 
the bottonoi or the top of the group. By the fossils alone, without 
reference to the thickness, this group, which consists of alternating 
bands of bro¥nistone, and brown, red, and purple slates, green and 
gray grits, and green and gray slates, is all Silurian, without any 
doubt: and the overlying sandstone, with its band of conglomerate 
for a base, and its unconformable position, is the true Old Bed Sand- 
stone of the Carboniferous system, which, as was sud before, passes 
in parallel beds and conformable succession, upwards into the moun- 
tain limestone. 

Besides the Dingle peninsida, there are other brownstone dis- 
tricts in Ireland, some of which are intimately associated with strata 
containing Silurian fossils. I shall notice them separately, beginning 
in the north of Ireland, and proceeding southward as they occur 
upon the map. 

1. The first is a region in the counties of Tyrone and Fermanagh, 
stretching in a south-west direction, between Pomeroy and Ennis- 
killen. It is forty mUes long, and nearly ten broad. It is inter- 
sected by many dykes of greenstone, and has numerous bosses of 
brown porphyry. The brownstone of this district consists of the 
following varieties: — ^First A strong brown conglomerate, composed 
chiefly of pebbles of brown quartz rock, hard and semi-transparent 
at Lisnanick, on the north-west corner. Second. The chief part is com- 
posed of brown grit, near the south-east border. Third Some softer 
slates and shales, apparently in the upper part, about Fintona and 
Trillick. A remarkable characteristic point in the grit beds here 
and elsewhere is, that they contain angular fragments of brown 
slate, of very fine grain, two to four inches long. 

At the north-east end, near Pomeroy, the Silurian gray grits 
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and slates are surmounted by brownstonCi Although no actual 
contact is got of the two rocks, yet a comparison being made of the 
dips, where the two are found nearest to each other, leads to tbe 
conclusion that they are conformable. Near the south-west angle 
of this region, at Lisbellaw, the fossiliferous Silurian gray grits and 
slates are coyered by the brownstone conformably, both having tbe 
same strike and dip at their junction. The thickness of the brown- 
stone is pretty well seen in the middle of the district, in the line of 
country between Clogher and Fintona. Proceeding along the road, 
about a mile from Clogher, it dips north-west, at an ayerage angle 
of about 40^, and this is observed here and there for about two 
miles, and perhaps farther, for the country becomes covered with 
drift With such dip, two miles of a country would give a thick- 
ness of 6780, or say 7000, feet. In the brownstone strata of the 
district, no fossils have been discovered; the examination made 
having been hasty and superficiaL There are some beds of red 
limestone in the vicinity of Nine-mile House, on the north-east 
quarter, which are worthy of a closer search. 

In the Tyrone district, along the south-east border, the brown- 
stone lies below the Old Bed Sandstone unconformably. It dips 
generally to the north-west, while the Old Bed Sandstone, of which 
the lower part is red, and the upper part yellow, has a contrary 
dip, being to the south-east This might be considered the top of 
an anticlinal line, the rock being sandstone at both sides ; but it is 
not so. The brownstone, as just stated, is of great thickness, com- 
posed of brown grits, very hard, and dipping north-west 40°; 
while on the south-east of this, the band of sandstone is red near 
base, yellow near the top, all very soft, with some beds of black 
calcareous slate interstratified, and is immediately succeeded by 
carboniferous limestone. The whole band of sandstone being thin, 
and dipping at a low angle, shows that it is not a counterpart of 
the hard, brown, thick-bedded group, just described, and, there- 
fore, not an anticlinal line. 

2. The second brownstone district is that of the Curlew Moun- 
tains, in the northern part of Boscommon, and extending westwards 
into Mayo — a narrow band of about thirty miles long, by five or 
six miles wide. At the east end, near Eeadue, green grits and 
slates occur; and at Uggool, at the other end, five miles north-west 
of Ballaghaderreen, gray grits, limestones, and slates occur, abound- 
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ing in Silurian fossils; but the relation of these with the brown- 
stone strata cannot be determined, as there are numerous protru- 
sions of porphyritic rocks, which interrupt the succession. Simi- 
larly with the Tyrone district, the Old Red Sandstone and limestone 
at Boyle, and at Ballaghaderreen, lie unconformably on the brown- 
stone, along its southern border. 

3. About Castlebar, ordinary Old Red Sandstone is abundant. 
So far as physical aspect goes — that is, brown colour and excessive 
hardness — there is a district north-west of this town, lying between 
Lough Conn and Newport, which I would put in the brownstone 
division. I have not had opportunity, however, to work up this 
district, either for succession or fossils, by any more than a slight 
examination. A small district of similar character occurs on the 
south side of Clew Bay, and west of Louisburg. 

4. The Killery Harbour district comes next. It is situated in 
the county of Galway. On the road from Clifden to Westport, at 
Blackwater Bridge, three miles south of Killery Harbour, a succes- 
sion of strong conglomerates, gray grits, and gray slates, containing 
an abundance of Silurian fossils, lie unconformably upon strata 
composed of mica slate, with alternating groups of gray crystalline 
limestone and quartz rock, all without fossils ; and, what is remark- 
able here is, that, in general, a band of brownstone forms the base 
of the Silurian district. This band varies froln 200 to 300 feet in 
thickness and is surmounted by gray and green grits, and slates, 
which abound in Silurian fossils, with accompanying bands of 
coarse conglomerates. The district extends, on the south side of 
Killery Harbour from the ocean eastwards, in irregular form, to 
Lough Mask and Lough Corrib, and in all the middle and eastern 
parts the brownstone band forms a conspicuous base, and gene- 
rally an index to any locality where fossils may be expected, as 
the fossiliferous beds overlie it immediately. I may add that, in this 
district, as well as at Dingle, there is an enormous thickness of green 
and gray grits and slates, amounting to many thousand feet, over 
the principal fossiliferous band near Blackwater Bridge just alluded 
to. The beds of rock in general dip and accumulate from this loca- 
lity to the north-east towards Toormakeady, on the west side of Lough 
Mask ; and then, as if to tie all this mass of strata into one great 
parcel, a thin band of limestone occurs, near the top at Glensaul, in 
which Silurian fossils have been found, — this being a parallel case 
with the Brandon Head section, already described. 
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5. The next in order is the Dingle district, into whicli I have 
entered already ; and will only repeat that the band of brownstone 
at Sybil Head* below the fossils, is 3600 feet in thickness, not in- 
clnding the bottom beds, which are under the sea; and that between 
Clogher and Fintona, in the county of Tyrone, the brownstone rock 
is at least 7000 feet thick, without the lower beds also, which are 
not visible there. 

Those numbers go pretty far as an approximation to the thick- 
ness of the Old Red Sandstone of Scotland and England, with, how- 
ever, the important difference, that the British rocks are considered 
as Old Red Sandstone. The Irish equivalents — if equivalents they 
be — are undoubtedly Silurian. 

In the south of Ireland there are also other tracts of brown- 
stone, besides that in the vicinity of Dingla They occur in some 
of thehighest mountains in the country ; for instance, Macgillicuddy's 
Reeks, Tore, Mangerton, the Priest's Leap, and other mountains 
in Kerry. In Cork are the Paps, the Boggra Mountains, Mount 
Hilary, Knockoura, and so on to the Knockmeldown and Cumme- 
ragh Mountains, in Tipperary and Waterford. 

The two localities, Dingle and KiUery Harbour, are 200 miles 
asunder; and yet hand specimens of slate or grit, or specimens in 
the rock, abound in both, which for hardness, grain, or colour, 
could not be known asunder; and I may include with those, as 
having the same lithological character, Macgillicuddy's Reeks, and 
the other mountains of Kerry, Cork, and Waterford, already enu- 
merated. In those lofty ranges, the association of the brownstone 
with green and gray grits, and gray, red, and purple slates, is of 
frequent occurrence, and requires some notice. In the grit beds, 
though they compose the chief volume of the mountain masses, no 
fossils have yet been discovered. 

Since fossils have become indicative of the age of groups of 
rooks, attention appears to have been drawn away from their litho- 
logical character. This, however, is not to be rejected; and it is 
particularly useful where no fossils are found. It is not easy to 
give a description in writing of a rock specimen, so as to be gene- 
rally understood ; but I may say, that I would know even a hand 
specimen of the green grit of the Killarney Mountains, or the 
brownstone of Sybil Head, if I saw them or their equivalents at 
Londonderry, or anywhere else; and I think an experienced eye 
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urill be seldom wrong in recognising a group of rocks from their 
stony characters. 

I have already described the Brandon Head section, and shown 
it to be Silurian; and I consider, as I haye just said, the rocks of 
that section to be identical, in external character, with the rocks 
of many of. the mountain ranges of Kerry^ Cork, and Waterford; 
but^ to show some of my reasons for so thinking more fully, I must 
go a little into detail Alternations similar in character and colour 
with those in the Brandon Head section are observed about Derry- 
cxmnihy, near the tunnel, on the road from Killarney to Eenmare, 
where bands of rock, brown and green, are crossed in travelling. 
So it is in the Boggra Mountains; a section occurs in the Fermoyle 
river, on the roadside from Eanturk to Cork, where alternate 
bands of green and brown grits and slates are found in succession. 

The cuttings in the railway from Mallow to Cork give a similar 
result, on the great scale; and on a smaller, I found the following 
succession in a piece of cutting, in the townland of Carrigduff, 
tLree miles south of Mallow, where every man may study it for 
himself. Beginning at the bridge, which is on the southern boun- 
dary of the townland, it is as follows, proceeding northwards:— 

From the bridge to entering the cutting, . • . • 40 yards. 

Brown slate, 15 „ 

Green flaggy grit, 1 „ 

Brown, 5 „ 

Green, 5 „ 

Brown, 3 „ 

Green, ^ t* . 

Brown, • 1 n 

Green, » . . 8 „ 

Pass 147^ miles post 

Brown, with green spots, . • 19 *> 

Green, 8 ,» 

Brown, • 4 „ 

Green, ^ 4 „ 

Brown, 3 „ 

Green, 4 „ 

Brown slate, 6 „ 

At this place a fault occurs, having brown slate on the south 
sidci and green grit on the north. 
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Green grit, 3 yards. 

Brown, 6 „ 

Green, 8 „ 

Brown, 5 „ 

Green grit, 5 „ 

Brown, 4 „ 

Green thick beda of grit, 5 „ 

Brown, 9 ,, 

Green, gray, and brown, confused, 2 „ 

Brown, 8 „ 

Green, 9 „ 

Brown slate, including three yards of brown grit, . 26 „ 

Green, 14 „ 

Brown, 25 „ 

Green, 1 d 

Brown, . 1 „ 

Green, 13 „ 

Brown, 21 „ 

Green, 11 „ 

Brown, 1 »i 

Green, 1 „ 

Brown, 3 „ 

Green, 3 „ 

Brown rock ends, 71 „ 

Cutting ends at 400 yards from the bridge. 

Thus we find in this section of 360 yards in length, twenty 
bands of brown grits and slates, and nineteen bands of gray and 
green colour alternating with them ; so that the colour of those 
gray, green, and brown grits and slates goes for nothing as an 
argument to prove the age of the rock. 

Many other sections interesting on this part of the subject 
occur in the country. There is one in a quarry at Commons, half 
a mile north of Cork, on the Blarney roadside, worthy of a vbit, 
and a fine section in the railway cutting at Rathpeacon, two miles 
north of Cork, in which the alternation of green and brown colours 
are visible, as well as occasional examples of a bed, or a band of 
rocks, being of the one colour near the surface, and passing into the 
other below, where the strata stand nearly on edge. 
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Regarding the section just described at Carrickduff, and the 
whole group of ten or twelve miles of the same kinds of rock from 
that to Cork, it may be argued that as no fossils have been found 
in them, their geological position is doubtful, and they may belong 
to any formation ; but though the proof by fossils has not yet been 
made out here, as it is seen in the Dingle peninsula, yet a part of 
the proof which is observable in the western district occurs here 
also; that is, the unconformability between the beds of the Carboni- 
ferous formation, and the underlying green and brown grits. At 
Quartertown Upper, one mile and a half south of the town of 
Mallow, in the railway cutting, the brownstone rock is seen in 
gentle undulations, having a low general dip eastwards, and noticed 
at the junction No. 67 in the Table; and the Old Bed Sandstone at 
this place lies on it unconformably, having a dip northwards to- 
wards Mallow, where it is soon covered by the mountain limestone 
and coal rocks in the vicinity of that town. 

At the time the formation of the railway was in operation, this 
junction was pretty well exposed, but at present it is not so; the 
dressing of the slopes obscured it, but still the hard brown grit 
may be seen south of the junction, and the soft red and yellow 
sandstones north of it. I may observe of the locality that there 
was a stream of water which came in from the east, conveyed in a 
small trough over the railway, exactly at this junction. The un- 
conformability here I take as conclusive that the rocks on both 
sides of the junction, that is, the limestone at Mallow, and the 
brown grits at Quartertown, belong to two different geological 
epochs. 

In this place I will say a few words on the Yellow Sandstone of 
the south. I have already stated that in the Old Ked, in the north 
of Ireland, the prevailing colour is red, and the volume thick. In 
the south the yellow colour predominates, and the volume is much 
diminished. At Muckross, near Killarney, and at Quartertown, 
near Mallow, it appears to have dwindled to a very thin band, but 
still true to the type. The rock is soft sandstone, and not hard 
grit To the south of these two last-mentioned places I do not 
know of its existence anywhere in Kerry or Cork,— keeping in 
view the type, as seen near Hook Head, or anywhere northward, 
in Clare, Galway, or Tipperary, Tyrone, or Down. 

I know that the remains of plants are got at Cork, in one bed 
Vol. Vll. O 



138 JOURH^L OT THE OIOLOOIGAL SOGIETT OT DUBUN. 

of a grayish- white sandstone, which bed« two or three feet thick, I 
belieye is in the brownstone strata; and I have seen plant remains 
in a similar bed, and in a similar geological position, at Knocka- 
hayann, two miles N. £. of Dungarvan* We had also some of the 
same kinds exhibited here last year, by Dr. Griffith, from Tallow 
Bridge, to illustrate his paper on the Yellow Sandstone, which the 
Society may remember; but neither the sandstone nor the plants are 
like those that occur in the Carboniferous rocks, — ^the Lepidoden- 
drons and Calamites being of a stunted growth, and different species. 
Professor Sogers produced specimens of plant remains at the last 
meeting of the British Association, at Glasgow, identical with those 
got at Tallow Bridge; and he put them forward as having been 
found in some of the Silurian rocks of America, and exhibited them 
as geological curiosities, plants of Silurian age. 

I have thus endeavoured to show, that in our Irish Palaeozoic 
rocks there are two old sandstones which belong to two distinct 
eras in the history of the earth, — the first, being the lower and the 
older, is of a brown or reddish-brown colour, and is composed both 
of grits and slates^ the grits very hard, and the slates having a 
strong cleavage. Moreover, that in the south and west of Ireland, 
where those rocks are pretty fully developed, the brown and red 
grits and slates alternate with green and gray grits and slates of 
the same age; that in Kerry, those rocks amount in one section to 
above eleven miles in direct thickness, without the upper or lower 
beds, which are invisible; that they include bands teeming with 
fossils of the Silurian age, and that the beds usually dip at a very 
steep angle, except in the tops or bottoms of some of the great con- 
volutions which occur occasionally in parts of the country; — that 
the second or upper part of those sandstones is that band which forms 
the base of the Carboniferous rocks; it is more red, more soft, and 
thinner, its average thickness being about one thousand feet. It 
contains no green or gray grits or slates, and very seldom exhibits 
cleavage in its shales, only lines of lamination: the beds generally 
lie flat, or nearly so, and these are features affording some points 
of contrast when compared with the older rocks. 

The Devonian rocks are said to constitute a passage, or gradi:^ 
change, from the Silurian into the Carboniferous formation, and to 
partake of the nature of both, in fossils, as well as in rocks. I have 
given a list of seventy-eight localities, any of which may be visited 
-^and stated that I know many more where the Old Bed Sandstone 
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lies unconformablj on tlie inferior rocks, and not one case do I know 
in Ireland wbere thej are conformable. The base of the Old Bed, 
therefore, forms an abrupt, distinct boundary line between the two* 
All the rocks in the yicinity of this line are resolvable into either 
the group aboTe it, or the rocks below. I hope, therefore, I have 
made clear the conyicticm that is on my own mind, jbhat there is no 
passage, or gradual change, between the lower and the upper sys^ 
tern, and consequently no Devonian rocks in Ireland. I know that 
the reverse of this statement has been put forward years ago in this 
Society, and reiterated many times since. Even last year a paper was 
read here, stating that the brown grits of Dingle are Devonian ; but 
I look upon this as without foundation. Any grits, or slates, that 
lie between two bands of Silurian fossils, the whole being confor- 
miible, should be classed with Silurian rodLs, as well as the sand- 
stones and Bbsles lying between two beds of coal, should be put into 
the coal series. 

Indeed, it appears quite impossible to reconcile the Devonian 
system, as tabulated by Sir Charles Lyell, at p. 365 of his Manual, 
with the appearances presented in Ireland, and no doubt this is the 
best authority now extant. In this work the Carboniferous forma- 
tion consists of only two members,— the coal series, and the moun* 
tain limestone. The Old Bed Sandstone, which forms a natural 
division of the formatuxi, is cut away, and classed with lower rocks, 
thus:—- 

Uppir Devonian. 

a. Ydlow sandstone of Dura Denn, Fife. 

b. Bed sandstone and marl, with comstone of Herefordshire 

and Forfarshire. 
Paving and roofing stone, Forfarshire. 
U|^er part of Devonian beds of South Devon. 

Lower Devonian. 

Gray sandstone, with Ichthyolites, Caithness, Cromarty, and 
Orkney; lower part of Devonian beds of South Devon, and 
green chloritic slates of Cornwall; limestone of Gerolstein, 
Eifel. 

Under these are the Silurian rocks, comprising the tilestone 
of Brecon, the Ludlow and Wenlock limestones and shales, 
the Caradoc sandstone, and Xilandeilo flags. 
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The first member of the system, the yellow sandstone of Dura 
Denn, is the equivalent of the Irish Old Red, or, at least, of the 
upper part of it. It appears to me that this ought not to be sepa- 
rated from the Carboniferous formation ; the three subdivisions of 
vrhich, as already enumerated, from the general parallelism of their 
beds,||were undoubtedly deposited in one geological era, and a com- 
paratively calm one it was. Abundant proofs exist of tremendous 
disturbances previously in the upturned edges of all the lower rocks, 
and subsequently int he contortions of the strata'^of the formation 
itself, where they are not broken up by faults; for, even in those 
contortions, the beds of sandstone, limestone, shale, and coal, are 
alway parallel to each other through every undulation and inclina- 
tion. Besides this, certain fossils are common to the whole three 
subdivisions. I saw in Professor Haughton's cabinet, in Trinity 
'College, some specimens procured from*the yellow sandstone, or 
upper part of the Old Red, at Porter's-gate, near Hook Head, in 
Wexford. Among them were Orthis crentstria^ Atrypa pleurodon^ 
Producta capercUa, Producta concinna, Producta setosOj SanguinoUUs 
stdcatWi Lithodomua dactyloides^ and others, all mountain limestone 
fossils.*^ Again, in the county of Tyrone, in the river near Cooks- 
town, and about twenty chains below Kildress Bridge, specimens 
were obtained by Colonel Portlock, from Red Sandstone. The bed 
which contains them is near the base of the Old Red in that locality. 
Those specimens are in the collection of the Geological Survey, in 
the Museum of, Irish Industry, Stephen's-green. They are very 
fossiliferous; and among them are found Producta Martini^ Producta 
setosa^ Orthis umhracuLum^ Orthis crenistria, Atrypa pleurodon^ an(| 
others ; all common in the mountain limestone. 

Neither are the coal rocks without similar fossils. At Carrow- 
nanalt, two miles N. E. of Keadue, I found in a ravine in the coal* 
measures thirty-five species of shells and Trilobites, in a few blackish 
calcareous beds, altogether about three feet thick. This fossili- 
ferous band is about 20(y feet over a bed of coal, which ha^ been 
worked in the vicinity. Of the thirty-five species, twenty-six 
occur in the mountain limestone, and are, therefore, common to 
both. 

This double link, the parallelism of the beds, and the commu- 
nity of the fossils, is against the Old Red being separated firom the 
Carboniferous rocks, and joined to other inferior rocks, with which, 
in Ireland at least, they have no relation but contact. 
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In the lower Devonian, as given in the Table, the gray sandstones 
of Caithness, and the green chloritic schists of Cornwall, are of a 
colour and kind that I never saw in the Old Red Sandstone of 
Ireland. 

It is much to be regretted that Sir C. Lyell has not supplied 
even an ideal cut to show how he joins the Old Red Sandstone to 
the underlying rocks. Such a cut would show something relating 
to the conformability of the groups, which the verbal Table does 
not express. 

In the diagram, which I exhibit, let the upper part with hori- 
zontal strata represent the Carboniferous formation, with its three 
subdivisions — coal, limestone, and red sandstone; and let AB be 
the base of the latter, the conglomerate bed, laid unconformably 
on the inclined ends of the underlying strata, as a foundation. 
Those strata, as I have shown, are of many kinds. In the seventy- 
eight localities I have pointed out, the conglomerate lies on fourteen 
different kinds of older rocks. Let a represent granite; &, strati- 
fied quartz rock; c, mica slate; d, primary crystalline limestone; 
e, greenstone; /, amorphous quartz rock; g, gray clay slate; A, gray 
grit; t, red clay slate; k, green grit; Z, green chloritic slate; m^ 
brownstone. 

Now cut away the Old Red Sandstone from the Carboniferous 
formation, and let it go to the underlying rocks; then take of these 
rocks a horizontal band 1000 feet in thickness, to represent the re^ 
mainder of the Devonian. It is plain, then, that in Ireland this 
formation will be represented by its upper part, the Old Red ; and 
below, by portions of all those other older rocks; and, therefore, 
that all the older stratified rocks in Ireland take a share in the De- 
vonian system, as well as some of the igneous. 

This is my view of the Devonian system. Had it been composed 
of a regular succession of rocks, lying together like the Silurian 
system, or like the Carboniferous formation, there would be no 
doubt about it; but to make it good, instead of working it out in 
Devon, its own country, one of the most profound geologists found 
it necessary to ransack Europe, to get suitable parts to make it up; 
and it appears to me that Sir Charles Lyell undertook no easy task 
when he took a limb from Dura Denn, a joint from the comstones 
of Herefordshire, an arm from the green chloritic slates of Corn- 
wall, a leg from the gray sandstones of Cromarty, and a part from 
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the Eifel limestone; and endeavoured to join those distant frag- 
ments together, and make oat of them a consistent wholer 

At the meeting of the British Association at Glasgow, last Sep- 
tember, in one of the geological discussions, Professor Sedgwit^ 
said that the Deronian has no base. In this assertion, I beliere* he 
cannot be contradicted. No estimate has ever been attempted to 
be made of its thickness, — ^nor ever can be, as it appears to me. 

I would not have thought it necessary to notice the brownstone 
as I have done in this Paper, any more than toe green and gray 
rocks with which it is associated, only for the circumstance, that it 
appears to have been mistaken for the Old Red Sandstone of the 
Carboniferous system, — there having been no di6tincti<Hi drawn 
between them; and that a considerable amount of confusion has 
cr^t into the classification of rocks, in consequence of this mistake. 
I have taken pains to describe both kinds, and to point out the dif- 
ference between them ; and I hope my observations may be useful 
to odiers who may have better opportunities of prosecuting the in- 
quiry, with a view to settle this important question. 

OBSSBVATIDN ON SOME OF THE JUNCTIONS ENUMEBATED IN THE 

TABLE OF LOCALITIES. 

1. The junction at Conaghra, five miles W. of Bally castle, in 
Mayo. Though the dip of the stralified quartz rock on the coast 
here, and the dip of the Old Bed Sandstone, are both eastward, and 
not far from the same angle; yet, on close inspection, it will be 
observed that the lowest bed of sandstone covers over the ends oi 
several beds of the quartz rock; and, as it proceeds south, mounts 
over the mica slate also, which there overlies the quartz rock beds 
conformably. 

2. Near Bangor, on the road side, there is a good section* of the 
Old Bed Sandstone, showing its whole thickness at that place, and 
the transition into the black slates and thin limestones which lie 
over it here, and which abound in mud fossils, Nucul», Modiolse, &c. 

6. At Ballaghaderreen, the rock which underlies the sandstone 
is a brown slaty porphyry, which shows traces of a dip to the north* 
This porphyry fills a flat district lour or five miles to the N. W., 
where it is succeeded by the Silurian fossiliferous slates of UggooL 

12. At DruDg the Old Bed Sandslx»»e runs out at the shore to 
low water. 
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17. At Seegronan the inferior rocks abound with bands of crys- 
talline limestone, interstratified with mica slate. The marble is 
striped, white and gray mixed; and some of it a beautlfol salmon 
colonr. 

21. A good section of the Old Red Sandstone is visible in the 
river running through Eildress, from Orritor to Cookstown. Pe« 
culiar fossils are got in a bed of Red Sandstone near the base of it. 
Atrypa sublobaia, and two or three other small shells, occur in it. 
A band of red limestone, accompanied with red shale, is seen in the 
river bank, which has been quarried for4ise, and contains some of 
the usual fossils of the limestone. 

22. At Latbeg, near Glogher, in ascending the high ground 
northwards, the beds of brownstonedip to the N. W., at an angle of 
40° to 50^, and accumulate in that direction for about two miles, 
showing a great thickness of this brown grit. The rock in the val«- 
ley dips at a lower angle, in an opposite direction; and, as both are 
sandstones, the anticlinal might be supposed the top of a convolu* 
tion ; but this is not the case, as, if so, the rock dipping to the south 
would be brownstone, the same in lithological character as that 
which dips N. W., which it is not. It is a whitish or yellowish thin 
bedded flag, with alternations of black shale. 

23. The Old Red Sandstone at Gortnagross, near Cushendall, lies 
on mica slate, and its lower conglomerates are formed of rounded 
pebbles and fragments from that rock, — with little else. 

27. At Drummanbeg, three miles N. N. £. of the town of Ar- 
magh, in the large quarry whence was got sandstone to repair the 
church, I got a fish-tooth, which resembled a Plectrodus, but was 
much larger than those figured in the Silurian system, being above 
half an inch in length. 

30. The Red Sandstone at Eilcurry seems but thin, as the lime- 
stone appears not far from its base; but situated as it is, in the vi- 
cinity of metamorphic and porphyritic rocks, there may be a faxilt, 
in which part of the sandstone is buried. 

33. The strong green grit is well seen at Drumany, near Eille- 
shandra. On the road side the nearest sandstone lies N. W., nearly 
half a mile off in the fiat land of Portlongfield, and lies nearly level ; 
it is of a yellowish- white colour, and contains a few large rounded 
quartz pebbles. 

35. At Portrane Pier there is only a small part, about five yards 
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long, of one bed of coarse red conglomerate, visible over the gravel on 
the shore. It rests on the Pier, which is greenstone, with veins of 
calcareous spar. Immediately south of this a black shale occurs, 
with rounded masses of gray limestone, and in one of those nodules 
the Orthia reversa was got, which Mr. Salter described and figured 
for Mr. Griffith's Synopsis of the Silurian fossils. Greenstone, as here, 
often makes its appearance in the boundary between the Silurian 
and Carboniferous systems. 

38. At Grangeclare the Old Red Sandstone is but a small patch 
lying on the south flank of the Dunmurry range of clay slate hills, 
which are probably Silurian, from the proximity of the Chair of 
Kildare, a hill of light gray limestone, with some associated black 
and red slate, abounding in Silurian fossils. 

43. At Cornagha, near Boyle, and along the south flank of the 
Curlew Mountains, the brownstone dips north, at a low angle, about 
10^. At Ballinphuil the yellow part of the Old Bed Sandstone is 
visible, and dips S. 7^' These two observations are farther asunder 
than I would be inclined to adopt, were it not that both rocks are 
remarkably steady and regular in the dip for a good space around; 
as at No. 22, both rocks being sandstone, this difference of dip 
might be considered a slight anticlinal axis in the one system ; but 
the arm to the north is a hard brown quartzose grit,- remarkably 
.uniform in physical appearance, and the beds accumulate to a large 
amount, while that to the south is a soft whitish sandstone, at Ter- 
mon immediately surmounted by limestone, showing that the two 
sides of the axis belong to two different systems. 

45. At Derrylaura, near Oughterard, the underlying rock is gra- 
nite, which here shows itself between the Old Red Sandstone and a 
Silurian dark gray slaty grit, very fossiliferous. 

46. At Cregganore, near Loughrea, the base of the Old Red Sand- 
stone is seen in one of the clearest junctions in Ireland. Here are 
several patches of the lowest bed of the conglomerate, seen lying hori- 
zontally on the black slate, which dips at a steep angle. The calca- 
reous slate, which lies over it, is visible also in a stream a little below 
on the side of the hill, thus showing the whole thickness of the 
sandstone, which here is unusually small. This locality is known for 
miles around by the name of Toberelathan, or St. Elathan's WelL 

62. At Kinard, near Dingle, on the hill, level beds of soft Red 
Sandstone lie on the edges of vertical beds of brown hard grit, in 
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which some beds of purple slate are interstratified ; and this slate 
contains Silurian fossils. They are got in the cliffs on the shore, 
in some accessible spots ; and about high-water mark, some beds of 
reddish limestone show marks of them also. In the Red Sandstone, 
on the top of the hill, is a remarkable mass of white quartz, forming 
a crest, which at a distance resembles an old castle. 

63. At Glenteenassig, in the Dingle district also, immediately 
west of Loughnascall, is a magnificent exhibition of the lower con- 
glomerate, in a precipice above 100 feet high, lying on the upturned 
edges of the beds of a brown micaceous flaggy grit, belonging to the 
lower formation, as at Kinard. The conglomerate here is about 80 
feet thick. The strike of the two rocks is nearly the same; but 
the lower dips N. W., at an angle of 65°, while the upper dips at an 
angle of 25°. To the geological tourist this place is well worth a 
yisit. 

64. Boon Hill, near the latter locality, has a cap of conglomerate 
dipping N. W. about 30°. The junction with the underlying rock 
is not yisible. The nearest part of it to the place is seen in stream 
a little eastward, where very thick beds of a chloritic greenish gray 
grit rock are visible, dipping W. at an angle of 65°. 

67. At Quartertown upper, near Mallow, there is a junction of 
the brownstone and Old Red Sandstone. It was exposed when the 
railroad was in progress of being made; but since has been much 
obscured by what the engineers call "soiling the slopes." The 
brownstone south of this junction presents the usual physical as- 
pect it does in the south of Ireland, hard and strong- bedded, the beds 
a little undulating, with an average dip S. E. The Old Red, which 
dips N. E., or towards Mallow, at about 20°, consists of a soft red 
rock below, succeeded by a little bluish gray shale containing Mo^ 
diola cypricardia^ &c., and over this a yellow sandstone which dis- 
appears northward under the drift 

68. At Waterford, and its vicinity, the lower beds of the Old 
Red Sandstone are well exposed on the hill at Newrath, as well as 
on the west side of the river, opposite the railway station. The un- 
conformability here is very clear. Proceeding northwards from this 
place by Mullinavat, the conglomerate is succeeded by red beds, 
which, towards Thomastown in the upper part, as usual, are yellow, 
and covered there by the limestone of Kilkenny. At Kiltorkan, near 

Ballyhale in this line, are a few beds of very fine-grained yellow rock. 
Vol. VII. P 
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in which remains of plants and shells havebe^i discovered and made 
known by the persons employed on the Geological Survey. 

72. At Rocksborough, near Wexford, the lower beds of conglo- 
merate were visible at a farm-house on the roadside; but recently 
a new road has been made dose by the house, and the rock thereby 
concealed, or quarried away. It lies here on yellow massive quart? 
rock, which has obscure joints of cleavage, or of bedding, dipping 
towards the north-west; the lines are nearly obliterated. 

77. At Templetown, on the shore, is a clear, well-exposed section 
of the Old Eed Sandstone, lying on gray slatC} which, frcnn the 
junction towards Duncannon, is very much contorted. The sand- 
stone here has a pretty regular dip southward, averaging about 12^. 
Near its southern termination in a little bay are thin beds of lime- 
stone, with black shale, and full of fossils; and over this again a 
thin band of yellow sandstone. Then come the shales and limestone, 
which continue to Hook Head. This I consider one of the most 
complete typical sections, and the best exposed in Ireland, of the 
Old Red Sandstone and limestone. 



The Society met on the 14ih of May, 1856, on which occasion the 
following Paper was read. 

ON THE LOWER CARBONIFEROUS BEDS OF THE PENINSULA OF HOOK, 
COUNTY OF WEXFORD. BY THE REV. SAMUEL HAUGHTON, M. A., PRO- 
FESSOR OF GEOLOGY IN THE UNIVERSITY OF DUBLIN. 

The parish of Hook, county of Wexford, is well known to afford 
one of the best sections of the lower Carboniferous beds in the south 
of Ireland ; and as no detailed account of it has been published, I 
have put my notes together, and endeavoured to lay them in a con- 
nected form before the Society. From the fact of the strike of the 
beds running across the peninsula, an opportunity is afforded of 
studying th^n at both sides, in the Waterford Harbour and on the 
sea-side; and it is not difficult to obtain an approximate value of the 
thickness of each deposit. 

There is an uninterrupted series of conformable deposits, extend- 
ing from the Old Red Sandstone conglomerate on the north, to the 
Carboniferous Limes tone of Hook Light-house on the south, unbroken^ 
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save by a few unimportant fanlts, which do not prevent a correct 
estimate being formed of the thickness of the entire series. The 
beds are conformable throughout, and admit of being divided into 
five distinct groups, which I propose to describe in succession, com- 
mencing with the oldest beds of red conglomerate, which rest on 
the Silurian slates unconformably. 

1. OLD RED SANDSTONE AND CONGLOMERATE. 

The Old Red Sandstone and conglomerate of this district rest un- 
conformably on the nearly vertical beds of Silurian slates, the line of 
junction extending in nearly a straight line from Carnivan Head 
on the east, to a point half-way between Harryloch and Templetown 
church on the west The nature of the junction between the con- 
glomerate and slate is well shown in the face of the cliff at Carnivan 
Head. ' 

The beds of slate are nearly vertical, and the Bed Sandstone 
and conglomerate beds are inclined at an angle of 10^ to the horizon. 
I propose to place, provisionally, the uppermost limit of these beds 
at a line drawn from the rocks north of Sandeel Bay on the east, to 
the boundary of the townlands of Templetown and Houseland on 
the harbour, or west side. My reasons for fixing on this boundary 
will be explained in the next section. Within the limits I have as- 
signed, the rocks consist of slightly inclined beds of massive red con- 
glomerate, alternating with layers of red sandstone and red shale. 
They are quite destitute of fossils ; and may be considered as typical 
beds of the Old Red Sandstone of the south-east of Ireland. I have 
measured the thickness of these beds in a variety of ways, and esti- 
mate it at 1 150 feet The sea must have been shallow during the depo- 
sition of these beds, as it is not possible to conceive any action save 
that of coast waves capable of forming such masses of rolled shingle, 
alternating as it does with sands and mud, tinged with peroxide of 
iron, evidently introduced by currents of a less violent character 
than those which laid down the rolled shingle of the sea beaches, 
which formed the materials out of which the red sandstone conglo- 
merate was elaborated. 

3. PLANT BEDS. 

The uppermost portion of the sandstones and conglomerates 
consists of ^temating beds of red conglomerate, red micaceous sand- 
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stones, and coarse red shale, succeeded conformablj by gray mica* 
ceous sandstones, gray conglomerate, and dark gray shale, with 
yellow and white sandstones alternating with reddish argillaceous 
sandstones, — the entire series being characterized by the presence 
of imperfectly preserved remains of plants, which invariably occur 
in the gray and white micaceous layers of sandstone, and never in 
the red sandstone and shales which alternate with them. In one 
locality on the western side, these remains become so numerous as 
to constitute thin seams of anthracite, from one to two inches in 
thickness. The fossil plants, although very imperfectly preserved, 
present a general resemblance to the forms of fossil plants found at 
Tallowbridge, in beds of similar age, some of which were figured by 
me in my account of the fossil plants of the lower Carboniferous 
period. Some of the most conmoion of the Hook plants are figured 
in the annexed Plates. 

Figure 1 represents the imperfectly preserved exterior of Knor- 
rta dtchotoma^ in which the spiral arrangement of the leaflets is 
traceable, although almost obliterated. 

Figures 2 and 4 represent natural casts of the interior of the 
same plant; and figure 3, a cross section of same, showing the ex- 
istence of a central axis, as in Stigmariou The central axis was 
connected with the outer stem by a remarkable series of spirally 
arranged woody spiculse, which are shown in figures 2 and 4. 

Figures 5 and 6 show smaller branches of the same plant; in 
these, however, the spiral arrangement of the leaflets is not visible; 
and it is possible they may be the remains of a distinct form. 

The total thickness of these plant beds is 382 feet. The gray 
and yellow sandstones which contain the plant remains were evi- 
dently brought from a quarter diflerent from that which supplied 
the red sandstones and occasional conglomerate beds which are found 
with the plant beds. We may suppose these vegetable remains to 
have been brought from a distance, and deposited with the red 
sandstones in a sea which was probably growing deeper, and which 
ultimately became the receptacle of exclusively marine remains. 

8* OLDER LIMESTONE. 

We find the plant sandstones just described succeeded by a thick 
series (851 feet) of alternating beds of arenaceous limestone, black 
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shale and sandstone, with red ochreous limestone, followed by flaggy 
limestones, sufficiently pure to be used for agricultural purposes. 

A very remarkable series of beds, consisting of calcareous sand- 
stone passing into limestone, and decomposing into a soft pulyerulent 
mass, full of fossils, immediately succeeds the plant sandstones. In 
this group of beds, which is about 180 feet in thickness, a peculiar 
group of fossils, of which some are undescribed, occurs. Two of 
the most remarkable are figured in Plate II. 

Figure 7, Modiola Woarwoyensis, — This modiola resembles in 
some respects the common carboniferous fossil, called Lithodomus 
dactylotdes by Professor M'Coy ; but is of smaller dimensions, and 
characterized by fine, well-marked, longitudinal lines radiating from 
the umbones, but not reaching to the margin. The lines of growth 
are well shown. I have called it Woarwoyensis, from the name of 
the locality, where it is found in abundance, and was first disco- 
vered by me, viz., Woarwoy Bay. 

Length = 1'33 in. 

Breadth (anterior) = 0*49 „ 
„ (posterior) = 0*62 „ 

Figure 8, Sanguinolites Woarwoyensis, — This species in some re- 
spects resembles the S, stdcatus of Phillips, to which it is allied. 
Posteriorly, the ridges are as well marked as in S. sulcatus; but the 
bifurcation is much less distinct, and the species is considerably 

smaller. 

Length = 0*45 in. 

Breadth = 1-07 „ 

The beds in which these fossils occur are characterized by a well- 
marked group of fossil remains, which occupy a definite position 
immediately above the plant sandstones. The following are the most 
abundant of the species : — 

Orthis crenistria. 
Atrypa fallax. 
Reticularia («^.) 
Productus caperatus. 
P. antiquatos. 
Modiola Woarwoyensis. 
Sanguinolites Woarwoyensis. 
Actinocrinus (^Sp^ 

The beds just described are succeeded by thick beds of yellowish 
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sandy limstones, alternating with gray flaggy sandstones and shales, 
which are literally covered with fragments of fishes^ teeth ; and these 
beds are again succeeded by others containing abundant casts of 
fucoid& The total thickness of the &h teeth and fucoid beds is 71 
feet. 

The remainder of the older limestone beds of this district which 
underlie the dolomite beds, are composed of flaggy limestones, with 
black shaly partings, and alternating layers of blue shaly limestone. 

The total thickness of the series, including the two groups al- 
ready mentioned, is 85 1 feet About the middle of the series, a band 
of fine shaly limestone occurs, under Loftus Hall, which contains an 
extraordinary abundance of two varieties of Carboniferous Trilobites, 
viz., Phillipaia gemmvUfera and P. quadriserialia. 

The entire group is terminated on the south, and overlaid by a 
band of dolomite limestone, extending from the rocks at the south 
point of Patrick's Bay on the east to a point about 300 yards S. W. 
of Duffin's Well on the west or harbour side. 

The older limestone, like the newer limestone which lies above 
the dolomite, is marked by a profusion of fine fossils, of which the 
commonest are— 

FenestellidA. Orthis filxaria. 

MiUeporidaB. O. cremstria. 

Favodtes megastoma. Athyris concentrica. 

Lithodendron paudradiale. A. squamosa. 

Syringopora geniculata. 

' *Ortboceras atteniiatiim. 

Spirifer clathratDS. *Euomplialiis pentangulatos. 

„ attenuatus. ^Pileopsis vetnsta. 

„ plebeius. *P. tfil>ifer. 



Leptffina analoga. 



^Pbillipsia gemmulifera. 
*P. quadriserialis. 



The fossils marked with an asterisk were not found in the lime- 
stone above the dolomite, and appear to indicate a shallower sea than 
that which subsequently existed. 

We may suppose that the depth of the water, during the deposi- 
tion of these beds of flaggy limestone and calcareous sandstone, was 
greater than during the period of the plant beds, or Old Bed con- 
glomerate; but the presence of such fossils as Trilobites, Modiola, 



THE LOWER GABBONIFEBOUB BEDS OF HOOK* 161 

&C., leads ns to conjecture that the depth of the water was moderate, 
probably not exceeding 70 feet. 

4. DOLOMITE BEDS. 

The limestone beds of the Hook peninsula are divided into two 
nearly equal portions by a very remarkable band of dolomite, quite 
unfossiliferous, or presenting only traces of nearly obliterated fossils, 
with some obscure remains, which are either casts of fucoids or of 
annelid burrows. I estimate the thickness of this belt of magnesian 
limestone at 386 feet ; it is conformable, both above and below, to 
the flaggy limestone which preceded and followed it. I think it 
probable that this band of dolomite corresponds with the lower 
magnesian band described by Mr. Wyley in his account of the lower 
Carboniferous limestone of Kilkenny and Carlow.* It resembles it 
in physical characters, in the absence of fossils, although interposed 
between limestone beds remarkably fossiliferous ; and it occupies 
the same geological horizon, — Mr. Wyle/s dolomite lying 1100 feet 
above the base of the lower Carboniferous limestone, and the dolo- 
mite of Hook being about 900 feet above the uppermost plant beds 
of the Yellow Sandstone series. They are also comparable in point 
of thickness, the dolomite of Kilkenny being 200 feet thick, and the 
Hook dolomite 380 feet 

5. NEWER UMESTONE BEDS. 

The beds of limestone which rest conformably on the dolomite, 
and extend southwards to Hook Lighthouse, are 981 feet thick; 
they resemble closely the upper beds which underly the dolomite, 
and are composed of flaggy limestone, with alternations of black 
calcareous shale, the unequal weathering of which gives rise to a 
fine development of beautiful fossils on the exposed surface of the 
thin-bedded limestones. A remarkable series of limestones, contain- 
ing fish teeth and spines of large size, of the genera Psammodus and 
Ctenacanthus, accompanied by myriads of Orthis JUiaria^ rests upon 
the dolomite, and occasional fine specimens are found throughout 
the entire series ; the large size of the fish teeth, and their perfect 
preservation, coupled with other circumstances, lead us to believe 
that the water, which had been gradually deepening from the period 

* Geol. Soc. Dnb. Journal, voL yi., p. 109. 
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of the deposition of the red conglomerate, had now reached its 
greatest depth, and had become the residence of creatures accustomed 
to provide their food in regions of the ocean remote from land. The 
following list, although far from perfect, contains the most common 
forms of fossil remains found in the limestone beds above the 
dolomite: — 

Tnrbmolia fongites. Gyrtia laminosa. 

Favositea megastoma. Athyris concentrica. 

FenestellidJB. Athyris squamosa. 

Splrifer speciosus. 

PalflBecbinus elliptlcus. Spw clathratus. 

Actinociiniis triakontadactylus. Productus Scoticus. 

Poteriocrinns panctatas. Qrthis crenistria. 



O. filiaria. 



Psammodufl porosus. 
Ctenacanthas. 



It would be easy to add to the foregoing lists; but I have 
been more anxious to give an exact account of the species found, 
whose locality is certain, than to give a larger list, with a less pre- 
cise determination of locality. In the lists already given the precise 
position of each is certain, and this circumstance gives a value to 
the catalogue which it would not otherwise possess. 

It is necessary, in conclusion, to say a few words on the geolo- 
gical age of the entire group and its subdivisions. The occurrence 
of such fossils as Athyris concentrica^ Athyris squamosa, Spirifer clath- 
ratus (which I believe to be only a variety of the Spirifer disjunctus^ 
or S, Verneuilli), is sufficient to determine the position of the lime- 
stone beds as belonging to the lower portion of the Carboniferous 
system. The plant beds are the Yellow Sandstone of Dr. Griffith, 
or the Upper Devonian of the Geological surveyors. One of Mr. 
Griffith's divisions is lithologically absent, viz., the Carboniferous 
slate; but it is represented palseontologically by the entire limestone 
group. It is not possible to identify, bed by bed, the series here 
described with any system of subdivision proposed for the lower 
Carboniferous system; but I think no person, considering the 
district fairly and fully, can avoid coming to the conclusion that 
any line drawn in it must be arbitrary, and particularly so one sepa- 
rating the lower portion as Devonian from the upper as Carboni- 
ferous, when not a single characteristic Devonian fossil has been 
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found in it, nor, so far as I am aware, in any other part of 
Ireland. 

Too much importance has been attached to systems and system- 
makers hitherto in Geology ; and many of the controversies waged, 
respecting Silurian and Devonian groups, have had their origin, or, 
at least, owe their continuance, to a desire on the part of the contro- 
versialists to extend, beyond their due boundaries, merely local sub- 
divisions and names. The group of rocks described in this notice 
is a continuous whole, and should be viewed as such. The plant 
beds, on which the difficulty of classification has principally turned, 
ought, in my opinion, to be classed with the Carboniferous system, 
as they contain forms of plants, such as Knorria, which are recog- 
nised in Germany and elsewhere as eminently characteristic of Car- 
boniferous beds. 

I have already pointed out what I conceive to be the relative 
positions of the Limestone groups, and the lower Limestone subdivi- 
sions of Kilkenny. I now append a Tabular View showing this re- 
lation ; and add, in another column, the corresponding beds described 
by me as the lower Carboniferous beds of the Menai Straits:— 

Comparative View of Lower Oarhoniferoua Rocks in Wexford j 

Kilkenny^ and Carnarvon* 



WaxFORix 


Kl&KBHNT. 


Cabbabton. 


.Feat. 

1. Old Sed Sandstone. 




FMt. 


FMt. 


ConglomerateB alterna- 
ting yfMth. red land- 








stonea, 1150 








2. Yellow Sandstone. 

Alternating beds of red 
and white, or vellow 
sandstones, with red 
conglomerate,. . . . S82 


1. Lower shales, alterna- 
ting with sandstoneSi 


4IM) 


1. Yellow sandstone 
with plant rftmains, 
alternating with crys- 
talline limestone and 
red shale, 201 


Lower Lunettone. 








& LowEB DxTisioir. 

Aienaceons in lower 
beds, and shale part- 
ings in upper beoa, . 801 


3. Dark gray limestone, 
with shale beds and 
partings, 


S60 


3. Nodular red and 
calpy brown lime- 
stones, highly fossi- 
liferouB, 390 


4. DOLOMXTB. 


8. Lower Dolomite, . . 


200 




Gray, splintery, and 
coarsely crystaDine, 
dividing into rhombic 
ftagmeuts, ..... 386 
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WXXFOM>. 


KiLKsnrT. 


Cabsartov. 


FMt. 

8. U»pn Dinsioir. 

Altenwtlng Umeitane 
and black shale, 
thinly tedded, ... 981 


FMt. 

4i ShalTf fonllifexxniB 
nodular limestone,. . 830 

5. Upper dolomite and 
cherty limestene, . . 860 

0. Kiddle Limettone, 
Blackmaxtde, 820 

7. TTpperlimMtoiie. 

TUek-bedded, mas- 
alye, cryBtanine, gray 
limestones^ ... . IMO 


FMt. 

8. Pink crystalline lime- 
stone, with bands *of 
chert, S26 

4. Bed conglomerate 
and associated coarse 
limestones and sand- 
stones, 460 

6. Red shales and marl 
beds of the coal-mea- 
Bnres, 100 


Total, 8748 


TOTAK, «MN> 


ToxAK, 1780 



The Society met on the 9ih of April, 1856, on which occasion the 
following Paper was read. 

THE lOMEOUS BOCKS OF THE BEBEHAVEN DISTBICT. BT O. H. KINAHAN, 

ESQ., OEOLOOIGAL SUBVET OF IBELAKD. 

These Bocks occur in three different geological formations, vii., 
Old Red Sandstone, Yellow Sandstone, and the Carboniferous Slate. 
In the Old Bed Sandstone, where they are principally in the large 
mass of purple and green slates and shales which are situated near 
the junction with the Yellow Sandstone, they are all greenstones, 
with one or two exceptions. They appear in two distinct districts, 
to the north and south of the AUihles Mines. I shall begin by 
making a few remarks on the northern district. 

THE NORTHERN DISTBICT. 

The principal part of the northern trap district is situated to the 
north-west of the Mines, and south-east of Cod Head, as the promon- 
tory to the north of Bally donegan Bay is called, and stretches all along 
the north-west coast of Dursey Island out to Dursey Head The 
igneous rocks here seem to be diyisible into contemporaneous and 
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eruptive traps. The contempomiecmB trftpsi the beds of which 
average generally about forty yards thick, are, for the most part, 
at least in their under portions, of a compact greenstone, with here 
and there veins of a light green colour, with small ubeatoB veins, 
and, in some places, minute crystals of asbestos disseminated 
through it There are veins of quartz, compact and crystalline; 
also, thin flaky partings in the joints, of opal, of a greenish hue, 
besides crystals of iron and copper pyrites. The copper pyrites 
is only to be found among the asbestos; and, in some places, small 
distinct crystals of felspar and hornblende 

For about three or four feet of the upper part of the bed, it 
changes its nature, beoomuig very ashy, and fuU of small round 
pockets, about a quarts of an Inch in diameter, of decomposed oxide 
(^manganese; alsocrystolst^iron pyritee. The Dursey Island tr(^ 
teems to be a continuation of one of the God Head beds of trap, 
and appears to be confined to the north-west portion of the island ; 
but about this it is hard to be certain, as the island for the most 
part is covered with drift and bog, and the coast section is the only 
place afifording good data. The bed of trap at the eastern end is 
divided into two by « bed of altered slate, aboat four feet thick, 
which teems to die out, as it is not to be found as you follow the 



A Onenitone. 



trap on to the west The higher bed of trap lying on the top of 
the altered slate is very ashy, aod resembles the highest portions 
of the beds on the mainland at Cod Head. The lower bed seems 
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to have been poured out at two distinct periods, as, on going' fur- 
ther west, a small bed of altered slate is found in it, about one foot 
thick in the largest place, dying out after going about forty feet to 
the east; and at about thirty feet below the surface, as seen by the 
coast section (Fig. 1), which at that place cuts right through the 
beds, showing a magnificent transverse section^ it is then traceable 
to the north side of Dursey Head, where it disappears in the sea. 

The eruptive traps all spring from a large, irregular centre, with 
dykes running out on all sides, — some carry on for a good distance, 
but none of them are traceable for more than five hundred yards, 
while some do not exceed fifty, and generally end most abruptly. 
They seem to have been in action at a later period than the con- 
temporaneous traps, as many of the beds with which they have come 
into proximity are twisted and contorted to a great degree. It 
would seem to have been the great boiler (if I may so call it) for 
one of the subsequent volcanic eruptions which took place in this 
neighbourhood. They are, for the most part of the same nature as 
the contemporaneous trap, but do not seem to have any ashy por- 
tion in them. 

There is also a small greenstone dyke to the north of the Doo- 
neen Mine, which seems to belong to this period; also a few small 
dykes in the mountains, to the south-east of the Mine Valley, which 
may be placed in the same classification. 

THE SOUTHEBN DISTRICT. 

These traps (a pale, ashy-looking greenstone) have a most marked 
difference from all the others, and seem to have no connexion with 
them whatever. They range along the coast from Crow Head 
to about half-way to Cahirmore, generally running very small; 
the largest is not more than three feet thick, and most of them 
about one foot and a half, the small ones about nine inches ; none 
of them seem to be contemporaneous ; all nearly vertical, dipping 
to the north, and running in a direction for the most part E. 15 N. ; 
they are not easily traced, on account of their small size, and the 
country being covered with drift and bog. They are to be seen 
to the best advantage on the north-west side of the Crow Head 
promontory. Going to the eastward toward Cahirmore, to the 
point to the east of Firkeel Bay, there is found a small oval mass 
of volcanic matter, of an ashy appearance. It seems to be contem- 
poraneous, having the same stratification as the surrounding slate; 
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but that appearance is bard to be accounted for, as tbere is a nnm^ 
ber of asby-looking dykes brancbing from it to tbe soutb-east and 
nortb-west. Tbere is also a dyke to be found fartber east along 
the coast; but it is not traceable all tbe way, on account of tbe 
drift, though it seems most likely to have had its origin at this spot, 
as also all the dykes at or near Crow Head. This has all the ap- 
pearance of having been the vent of a small submarine volcano, as 
all the dykes which seem to be connected with it are of a very 
flaky nature, and such as one could imagine a volcanic ashy mud 
to become, on being consolidated. The slate underlying seems to be 
altered for the space of two or three feet. 

Tbere are also a few seemingly contemporaneous traps at Drum- 
sbarra Point, about 500 yards west of Pulleen Harbour, running 
about two feet thick; they do not seem to be very extensive, as 
they are not to be remarked anywhere else. One of them is a fel- 
stone porphyry, very like syenite in appearance; the other is very 
like a serpentine. They are close on the junction of the Old Red 
and Yellow Sandstone. There is also a felstone dyke to be found 
on the road leading from Dunboy to Pulleen, and another in Dun- 
boy Wood ; they are felstone, and lie in the direction of the bedding ; 
but the beds on either side are slightly altered. These are the only 
felstone dykes that were found in the Old Red Sandstone forma- 
tion. 

YELLOW SANDSTONE. 

The Yellow Sandstone in this district is not strongly developed, 
being only 700 or 800 feet thick ; the principal igneous feature is 
a contemporaneous felstone, about 30 feet thick, traceable from 
tbe coast about 500 yards west of Drumsharra Point to the coast 
near Gabirmore, where the Yellow Sandstone disappears in the 
sea. It is to be traced all the way, with the exception of a few 
small breaks. It is a bluish felstone porphyry, with white felspar 
crystals very widely disseminated through the mass. It is displaced 
by two faults. There are also two or three small beds of felstone 
near Drumsharra Point, and one hornblende dyke; but none of 
them are of much consequence. On coming to Gabirmore you find 
a number of small greenstone dykes, which make their appearance 
tbere; and a roundish mass of trappean breccia, which seems to be 
contemporaneous, to which reference will be made at a future period* 
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CABBONIFEBOUS SLATE. 

This formation is very rich in igneous rocks; they make thdr 
appearance from about the centre of Bere Island, and carry on 
until the Carboniferous Slate is lost in the sea at Cahirmore. 
They appear principally in the grits called by Mr. Jukes Goom- 
hola grits, from their being highly deyeloped at Coomhola, near 
GlengariC They lie lowest in the Carboniferous series, and are 
the principal representatiYes of it along the north side of Bantry 
Bay, in the Berehaven district, — there being very little Carboni- 
ferous slate proper developed therein. The traps at the Bere 
Island end will be first spoken of. 

In Bere Island the igneous rock seems to be divisible into five 
classes, — conformable and unconformable greenstone, conformable 
and unconformable felstone, and felstone ash. The only legitimate 
beds of ash are felspathic, though most of the greenstone dykes have 
more or less of a flaky structure, resembling ash. The fels tones for 
the most part are seemingly conformable, — the greenstones, not. 

At the south-east of the island, under and near Tower No. 3, 
there is a system of conformable felstones, which seem to be con- 
temporaneous, as the top of the beds are more or less ashy; and they 
generally become so before dying out. They are of a bluish colour, 
with a few crystals of white felspar widely disseminated through 
them. The blow-pipe has little or no action on them; no green- 
stone makes its appearance in this part of the island. 

At the N. W. corner of the island, near Bedoubt (No. 6\ the 
trap all seems to lie conformable, being chiefly felstone, with one or 
two greenstones. These are traceable a short way to the east, where 
they are lost in the drift. A few of them can be traced as far as 
the Telegraph Tower ; they do not go much further, if past it^ as 
they are not to be found in the hill at the other side of the drift 
Going further south, you find the strata and conformable trap 
cut up by a system of dykes ; the traceable ones are ashy-looking 
or flaky greenstones; and along the coast are some small felstone, 
which, on account of their small size, are impossible to trace. 
The greenstones run every way ; but the principal ones take a N» E. 
direction, and some of thenx run as far as the Telegraph Tower; 
they dip at an angle of 85^ to the N. and N. E., and are on an 
average about 2^ feet thick; some of them end in bosses of a com- 
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pact greenstoi]& Under the western light-lioiue at Ardnakinna 
Point, there is a large felspathic tnppeon breccia, baTing|a white fel- 
spathic base, enclosing pieces of altered slate, Fij. a. 

grit, &C., breaking into five or six dj'kes. At 
the western side tbereisa8ection(Fig.2)Been 
on the cliffs, where it seems to be conform- 
able ; but it is not so on the east side, thongh \ 
the d jkes, if not contemporaneous, ran along 
the beds, as seen by the coast section. To 
the east of the light- bonse, going along the 
coast, you find conformable felstones which 
run inoneasteTlydirectionwith the bedding 
of the surrounding grits and slates, but are 
catupin two or three places by thegreen- „_ sutMindgrin. 

stone dykes, ». t™p- 

At the far&est south side of the island there ore two large fel- 
Gtone beds, with greenstone dykes running across them, which are 
seen in the grits and slate, but do not appear through the felstone, 
whose resistancB seems to have been too great for them, they being 
raised and twisted in the places where the dykes ought to he. 

There is a valley in the centre of the island due south of th« 
Telegraph, which seems to have been the centre of action for the 
greenstones, as the felstones do not cross it, thongh they appear in 
themountun that boundsit on the east. South'West of No. 4 Tower, 
in the valley, there is a large boss of greenstone, and innumerable 
Bmall dykes, running mostly in a westerly direction. On the eastern 
side of the valley is a cliff full of small felstone traps, which seem 
to be conformable; also, one greenstone which begins at the cliff, as 
a homblendic felstone ; then changes into a beautiful porphyry, and 
then into a compact greenstone. All these beds die out or are lost 
!n the drift. Due south of the valley there are principally felstones, 
with a few greenstones. To the west of that along the coast, the 
only place where the traps are seen, there are only felstones, a few 
of which are dykes ; the rest are conformable, — some traps, others 
ash. The dykes run very small, none of them are over, and a few 
up to two feet in thickness ; they are very compact, of a reddish hue, 
and sometimes very grit-like. Due south of the Telegraph along 
the coast are two masses of tabular, hornblendic felstone, with one 
or two greenstone dykes running through them. The felstone traps, 
all except a few of them, seem to have been contemporaneous with 
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the grit and slate, bat, ob the period went od, thejr become more 
homblendio till jaa come to thenppermoitbed on the soath of the 
island, where they are homblendic feletone, nearly approaching a 
greenstone. These are in some places conformable, in others not, 
as seen by the sections (Pigs. 3, 4, 5, and 6, which are all sections 
taken at different places of the same mass of trap) at the junction with 
the grits and slates. They fused slightly with the blow-pipe. After 



Fig. 3. 




this period the greenstone dykes seem to have been formed. The 
greenstones are a mnch darker green than those in the Old Bed 
Sandstone at Cod Head and the Dursey; the dykes are very ashy- 
lookiag, or flaky, but generally have here and there through them 
compact portions, or end in a compact boss. The conformable 
felatones are either bluish or irhite, with crystals of felspar widely 
disseminated through them. The ashes hsTe also crystals of felspar, 
but none of them become a regular porphyry, as seen in the Kerry 
traps. The age of the felstone dykes is hard to be fixed, as they 
only appear on the coast, and in no place were they found in oon- 
tact vith the greenstone dykes. 



THE lOHKOUS ROCKS OP THE BBREHAVEN DISTRICT. I6l 

We shall now go to the mainland, and begin, as we did on Bere 
Island, bj remarking the lowest beds. Just at the junction of the 
Yellow Sandstone and Carboniferous slate, there is a large massive 
bed, about 80 feet thick, of green, compact felstone, traceable from 
the extreme south of the BunboyWood to near Pulleen Harbour. It 
is twice broken by small, white felstone dykes (about ten feet thick). 
The first you meet, going from the east, causes a downthrow of about 
200 feet; the second cuts it off, and after that it is not to be found; 
though there is a bed, which seems to have the same mineralogical 
appearances, to be found on the N. W. of Black Ball Head ; but 
that lies much higher in the geological series. At Fair Head, and 
along the coasts N. E. and W., are to be found beds of felspathic 
trap, and ash and greenstone dykes. The felstone traps are very 
well developed a little south of the last-mentioned bed, making 
their appearance as beds; but, on going more south to Fair Head, 
becoming tabular. The greenstones are mostly small. All of these 
traps are very like those on Bere Island. Going now to the west 
of Drumsharra Point — as here the Carboniferous slate is ail denuded 
away to make Pulleen Harbour — we come on a large, well-developed 
igneous district, full of dykes and beds ; but we find them very like 
Bere Island, felspathic near the Yellow Sandstone, and, as you go 
higher in the series, becoming more or less hornblendic, being some- 
times conformable and unconformable, as shown by sections, like 
those before mentioned when speaking of Bere Island, — the whole of 
it cut up in some places by greenstone dykes. We shall leave it, and 
go west to Black Ball and White Ball Heads. On the N. W. of 
Black Ball Head there is a large, irregular mass of trappean breccia, 
a greenish-brown, earthy base, with partially rounded crystals of 
hornblende, often two inches across, and veins of asbestos ; outside 
this, a breccia of fragments of trap, slate, grits, primary limestone, 
and other kinds of rock. On White Ball Head there are to be 
found four dykes of breccia, very like that first mentioned, running 
in a N. W. direction, bearing direct for the breccia, before spoken of 
among the Yellow Sandstone traps, which breccia is very like the 
outer breccia on Black Ball Head. The breccia on Black Ball 
Head would appear to have been the vent of eruption of a sub- 
marine volcano, and the dykes on White Ball Head, and the mass 
on the mainland, part of the funnel thereof. The Black Ball 

breccia appears to have been contemporaneous with the mass of 
Vol. VII. R 
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slate, and there must have been an aqueous force in action at the 
time of its formation, as the mass is blended in vith the surrounding 
slate, coarse near the centre, and getting finer as it recedes therefrom. 
Out of it there proceed a number of dykes, most of them felspathic, 
but a few hornblendic, which are partially intrusive at their origin; 
but they seem, at a little distance from it, to run evenly between 
the beds. At the north of White Ball Head there are two very 
crystalline greenstone dykes, which are not traceable far ; also at the 
point there is a thin bed, about two feet thick, of trappean breccia 
running for about 300 yards, and then changing into a slaty grit. 
It would seem that just at this period the volcano made a slight 
movement, and that the aqueous power had spread its debris over 
the bed of the ocean. To the north of the breccia on Black Ball 
Head there is a system of dykes close together, one of which is 
very like the green compact felstone mentioned before, near Dun* 
boy. 

Under the Black Ball Tower there is a large mass of green- 
stone, quite di£ferent from any other of the greenstones found in 
the Carboniferous rocks of the district : in the first place it is con- 
temporaneous ; it lies a good deal higher in the series, being up among 
the black slate; and it is compact, very like the dykes found in 
the Old Bed at Cod Head, only that it has not the light green 
patches with asbestos in them. It seems to have been poured out 
at two distinct periods, — as at the east side there is a small bed of 
green and black slate, about nine inches wide, which runs through the 
mass under the Tower. This finishes the trap in the Berehaven 
district. 
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The Society met on the 14th of May, 1856^ on which occasion the 
following Paper was read. 

ON THE PROBABLE EXISTENCE OF FOSSILS IN THE LIMESTONE OF 
CULDAFF, COUNTY OF DONEGAL. BY PATRICK GANLY. 

From the data supplied by the publication of Mr. Griffith's Geolo- 
gical Map, it may be easily shown that the slate group composing 
the valley of the Foyle is the newest portion of the primary 
series in the north of Ireland ; but it would appear from observation, 
that, although connected with our oldest sedimentary deposits by a 
conformable sequence, these strata agree in lithological aspect rather 
with the base of the Silurian System, as in Wicklow and Wexford, 
than with the more prevailing rocks of the primary series in Gal way. 
Mayo, and Donegal, and generally consist of black, shining clay-slate, 
frequently alternating with white quartzite, and occasionally with 
gray crystalline and compact limestone. 

The limestone, however, is chiefly confined to the base of the 
group, and attains its greatest development in the neighbourhood 
of Culdaff, where, though much disturbed by extensive protrusions 
of greenstone, it presents a succession of beds fully four hundred 
feet in thickness, remarkable for the greater part in containing an 
abundance of symmetrical concretions disseminated through the rock, 
in the manner of fossils, amongst more recent strata. 

The concretions are usually found isolated, and of different 
forms, but those of most frequent occurrence are somewhat semi- 
globular, and vary in size from two inches to a foot in their greatest 
dimension. On the principal fracture they always exhibit a radi- 
ated structure, and after more detailed examination appear to be 
composed of a mass of truncated pyramids, terminating on the base 
or outer surface in a network of irregular polygons, which seldom 
exceed one- third of an inch in diameter. 

Whether the specimens be compact or crystalline, their internal 
structure is still the same; and in relation to the strata in which 
they occur, it is not observable that the sedimentary lines of the 
bedding pass in any case through the enclosed concretions, nor that 
the radiating jointage of the latter ever extends into the surround- 
ing rock ; so that, taken as integral masses, these concretions would 
seem to be of anterior origin to the beds in which they are found. 
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and cannot, therefore, be supposed the result of mere xnetamorphic 
action induced at a subsequent period. 

Under those circumstances, and in the absence of a better hypo- 
thesis, I think the concretionary structures in question may be ra- 
tionally regarded as organic remains, in which the specific characters 
have been obliterated, and as probably referable to some genus of 
zoophytes, composed of adhering tubes, of which we have familiar 
examples in Halysites caUnulatvs^ Favositea Octhkmdicaj and Litho- 
strotion striatum. 

This conclusion, with respect to the semi-globular masses, is by 
no means invalidated by reference to others of a different kind, for 
these in many cases occur as small compressed cylinders, about two 
inches in length, and of nearly half an inch in diameter, suggesting 
the idea of Encrinite stems, or of broken Orthoceratites; and in one 
particular instance a concretion was found, almost identical with both 
valves of an ordinary Productus. 

Thus, the observed facts, whether taken collectively or in detail^ 
would appear all and each to indicate the probable existence of fos- 
sils in the limestone of Culdaff ; and I have to hope that sufficient 
has been stated to induce further attention on the part of geologists 
to the rocks of the primary series. 



The Society met on the 1 1th of June, 1856, on which occasion the 
following Papers were read. 

OESERVATIONS ON THE STRUOTUBE OF STRATA. BY PATRICE GANLY. 

1 . Sticcesston of Lamince, 

On the assumption that loose matter, accumulated by the action of 
water, assumes a chronological arrangement, geologists are enabled 
to establish the relative ages of a series of sedimentary rooks 'from 
their order of superposition, which may in general be easily deter- 
mined by observation, so long as the strata lie level, or at low incli- 
nations to the horizon; but becomes a question of considerable diffi- 
culty when they stand nearly vertical, or happen to be altogether 
turned over. 

To ascertain the true succession in cases of this kind, will some- 
times require a good deal of technical artifice, such as tracing out 
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the doubtful strata by their strike, to a less disturbed locality, a 
reference to lithological character and organic remains, or even to 
the original structure of the rock itself, should the ripple-mark or 
drifted ridges be well exhibited in the bedding. 

By the last of these methods the sequence of the strata is de« 
duced from the relation of their component lamins, either on the 
principle that the layers are attenuated from the top towards the bot« 
torn, or that newer groups rest unconformably upon older ones. And 
that such is very constantly the fact, may be shown by observing 
that in the ripple-mark formed on the bed of a river, the matter 
eroded from each of the furrows becomes stratified on the sheltered 
side of the next adjacent down-stream ridge, and that during the 
transfer the coarser particles remain hindmost and uppermost, slop- 
ing at a steep inclination, whilst the finer portions are carried for- 
ward to a lower position, and lie nearly level. Under this process 
the drifted matter deposited will evidently thin out along the sur- 
face of repose, from the summit to the base; and as its profile will 
form a curved layer differently inclined to the horizon at different 
points, it is presumable that, in the progress of accumulation, the 
lower or level parts of newer masses will generally rest upon the up- 
per or highly inclined edges of older groups, and thus give rise to 
frequent unconformabilities. 

In illustration of these views, a few sketches are subjoined from 
observation. 



Fig. 1. 
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Fig. 1 is a section from the valley of a river about two miles 
north of Carndonagh, in the county of Donegal. In the lower 
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part, the river with the ripple-muk on ite bed is represented. The 
arrow indicates the direction of the cnrrent, and sedimentoiy layers, 
thinning out from the top towards the bottom, are shown on the shel- 
tered side of each of the ridges c,d, A few feet aboTc the level of the 
river, in the adjacent bank, a laminated deposit of sand and clay is ex- 
posed, which also exhibits the ripple-mark, andappears to be the result 
of the river's action at a former period. la some parts the laminte are 
homogeneous sediment, and are, therefore, of uniform thickness; but 
in general the layers are composed of partly fine and partly coarse 
materials, and present an attenuated profile from the crest of the 
ridge downwards, in a sloping direction, as at b, b'. Several ex- 
amples of unconformuble BuccesBloo are likewise visible, caused by 
the embedding of the newer upon the older lambe, ai at a, a'. 

Fig. a. 



Fig. 2 is a section from the Silurian rocks of the county of 
Kerry, which occurs on the north shore of Dingle Bay, at Coosna- 
gloor, near the sonthembaseof Mount Eagle, and is here introduced 
as affording an application of the foregoing principles to practic& 
In this locality all the strata dip in the same direction, namely, to 
the south, and might be mistaken for an entirely ascending series; 
but by reference to their sedimentary structure at e and/, a synclinal 
convolution was indicated- for the first time, and afterwards proved 
to exist by a careful examination of the bedding. Enlargements of 
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the lamination at these points are given at E and F, from which it 
will be seen, either on the principle of attenuation or uncanforma^ 
hUity of the layers, that the strata at E are in their natural posi- 
tion; but that those at F have been overthrown to the northward. 
This section is about 200 yards in length ; for the whole of Fig. 
I9 the scale is about two inches to the foot ; and in both cases the 
aspect is westward. 



ON THE TBAFPEAN SOCKS IN THE NEIOHBOUBHOOD OF KILLARNET. BT 

MB. FREDERICK FOOT. 

In the course of my duties on the Geological Survey in the vicinity of 
Killamey, I met with a large extent of trappean rocks, and as their 
existence in this locality is not generally known, I consider them 
well worthy of notice. The most westerly point where I observed 
these rocks was a deep and picturesque glen, situated about- four 
miles and a half south-east of Killamey, called the Horse's Glen. 
It lies between the mountains Mangerton and Stoompa. 

The form of the glen is remarkable, being that of an L reversed 
( j), — the lower limb turning towards the west instead of the east. 
In its north and south portions are situated two lakes, Lough 
Garagarry on the north, and Lough Managh on the south. The 
distance from the north end of the former to the south end of the 
latter is about one mile and a half. At the southern end of Lough 
Managh the glen turns at right angles to the west, and at the 
western extremity is another lake called Lough Errogh. The sides 
of the glen are steep and precipitous, proceeding southwards from 
Lough Garagarry. The trap rocks are seen on both sides of the 
glen, lying conformably between the beds of grit and slate, which are 
at the top and bottom of the cliff, that is to say, they overlie the beds 
at the bottom of the cliff, near the level of the lake, and are overlain 
by the beds at the top. When you first enter the glen at the west side 
of Lough Giiragarry, the grits and slates appear to be nearly vertical, 
or dip south at 85^, but, proceeding southward, they roll to the south 
at low angles from 10^ to 30°. Lines resembling stratification appear 
in places in the trap, conforming to the bedding of the grits and 
slates. On the west side of Lough Managh, where there are several 
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contortione in beds of purple grit and slate, the trap is seen plainly 
overlying them, conformably, and similarly contorted. Its general 
character is that of a pale bluish-green felstone, having in places 
concretionary nodules, but it varies from this to a compact green 
or purplish gray felstone, having a few scattered crystals of felspar. 
It is in some places highly porphyritic. The beds at and near the 
junction with the grits and slates are almost invariably ashy beds, 
varying from a dark green to a pale yellowish-green flaky ash, 
generally porphyritic. Some beds of dark-green decomposed ash 
extend from the southern end of Lough Managh, as far as a point 
opposite the middle of the north shore of Lough Errogh, and are 
then seen no more. They appear to dip south at 20°. On the 
western side of the glen, to the north of Lough Managh, is seen a 
dyke-like mass of hard, dark-green felstone, cutting across beds of 
green grit, which dip S. 45° E. at 55°. Its direction in plan is 
N.W. and S.E. Higher up on the cliff it is seen resting on beds of 
dark -gray, gritty-looking ash. Several long fissures are seen on both 
sides of the glen, resembling the walls of dykes, the dykes them- 
selves having weathered away. 

On the northern slope of Stoompa, three-quarters of a mile east of 
the south end of Lough Garagarry, is an isolated patch of trap, con- 
sisting of a green flaky felstone ash (with crystals of felspar) ap- 
parently dipping S. at 80^. Its relative position to the adjacent se- 
dimentary rock is not discernible. 

The mountains Eskduff, Benaunmore, and Crohane, lying to the 
east of Stoompa, and south and south-east of Lough Guitane, are 
chiefly composed of felstone. Between Eskduff and Benaunmore is 
a picturesque valley, about one mile in length, through which the 
Cappagh stream runs north and south into Lough Guitane. On 
entering this valley from the north side, at about one-eighth of a mile 
south of a small lake called Lough Nabrean, the trap is seen appearing 
on the west side. Its relative position with the adjacent sedimentary 
rocks is not plainly seen, but it has the appearance of resting conform- 
ably upon them, the dip being S. at 60°. 

It extends westward to a point about one-fourth of a mile from 
the isolated patch before mentioned, on the north slope of Stoompa; 
where it ends, there seems to be a fault bearing N. W. and S. £., 
inasmuch as purple grits and slates strike abruptly against it. No 
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lines of stratification are clearly seen in the trap. It varies in cha- 
racter from a hard, granular, green, flaky felstone, in places ashy and 
porphyritic, to a green ash. 

Near the summit of Eskduff Mountain, the trap forms high and 
precipitous cliffs, and a little south of the summit, lines like bedding, 
dipping south, are seen in it. 

In places the grits and slates appear extending into the trap, 
which rests conformably upon them, the boundary between the two 
being deeply indented, in consequence of the sharp flexures into 
which they are thrown. At the south end of the valley the stream 
turns abruptly towards the west, so as to give this glen the same 
form as the Horse's Glen. The trap ends at the stream, dipping south, 
and none being seen to the south of it The southern slope of the 
mountain towards the Horse's Glen is covered with heather ; and 
no rock is visible further than about half-way between the sum- 
mits of Eskduff and Stoompa. 

On the east side of the Cappagh Valley, the mountain Benaun- 
more is one mass of felstone, in which lines like stratification are 
seen in places, dipping south at 40° generally. The trap varies from 
a dark-green compact felstone to a green porphyritic ash. In some 
places it is traversed by joints which give it a columnar or prisma- 
tic structure. This structure is finely exhibited on the eastern side 
of Benaunmore, where there is a remarkable ravine or cleft in the 
mountain, running N. W. and S. E., which is most likely a line 
of fault. The columns are seen on the east side of this ravine for a 
distance of about three-quarters of a mile. Where first seen at the 
north end of the ravine, they incline to the south at an angle of 50° 
or 60°; but further south they become vertical; some of them are 
fully 200 feet in height. They are generally irregular five or siic- 
sided prisms, and are composed of dark-green compact felstone. 
The remarkable appearance that these columns give to the moun- 
tain scenery in this place renders it well worthy of a visit, even from 
an ordinary observer. In some places dykes are seen cutting across 
the columns, formed of white or pink compact felstone. This ravine 
terminates at a little mountain lake, called Lough Nabroda, the 
columnar structure ending about half-way on the west side of the 
lake. The trap on the eastern side of the ravine is different from 
that on the west. The columns are seen in places, but are not so 

extensive or massive. The trap on the east side extends farther 
Vol. VH. » 



170 JOURNAL OF THE GEOLOGICAL SOCIETY OF DUBLIN. 

south of Lough Nabroda than on the west, which is caused by the 
before-mentioned fault. Where it ends, the grit and slate rocks ap- 
parently rest conformably upon it, the dip being S. £. at 50°. East- 
ward from this, the line of junction is not plainly seen; but it evi- 
dently coincides with the strike of the grits, which is W. 30° S., and 
E. 30° N. A bed of light- green ash lies between the trap and grits; 
the trap ends abruptly a little N.W. of a small mountain lake called 
Foiladuane Lake; but the ash bed is traceable further, till apparently 
cut off by another large fault bearing nearly N. and S., and passing 
justW. of Foiladuane Lake. Just. N.W. of Foiladuane Lake are two 
singular square-shaped masses, composed either of ash or of soft 
cleaved trap, with a band of slate and grit between them, dipping at 
50°, and cut ofif on each side by faults, no trap of any kind appear- 
ing beyond them. 

'* Between the range of trap just described, and the summit of 
Crohane Mountain, the rocks are thrown into a bold synclinal curve, 
which brings in the trap, again dipping north, and forming all the 
upper part of Crohane. This trap of Crohane is apparently an iso- 
lated basin of trap, with a mass of slate and grit resting in the hol- 
low of it, on the northern slope of the mountain, running through 
Lough Atbovynastooka; both sides of the basin ending abruptly a 
little east of that lake, probably cut off by a great N. W. and S. E* 
fault. A very well-marked fault, a continuation of that from Foila- 
duane Lake, cuts through the middle of this trap, where the little 
mountain track runs up the north slope of Crohane, from the Glen- 
fiesk Valley. A bed of green, flaky ash rests u{)on all the trap of 
Crohane, with red and green grit reposing on it, and sometimes alter- 
nating with it, the two rocks occasionally forming a breccia." — From 
Mr, Jukes' Notes. 

On the south side of Crohane the trap is generally a greenish, 
porphyritic felstone, having in places white concretionary nodules, 
varying in size from a nut to a turkey-egg ; these nodules being 
very numerous near the summit. 

In some places it is a hard, compact, brownish felstone, with 
crystals of felspar; and there are several beds of dark-green ash. 
There are a few instances of the columnar structure here also. A 
dyke of pinkish felstone cuts N. W. and &. E. through part of the 
anticlinal, on the S. E. slope of Crohane. 

Another large trappean mass occurs at Glenflesk, at a distance 
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of about ten miles from Killarney, on the east and north side of 
the road leading from Killarney to Macroom. Close to the road, at 
the boundary of the townlands of Carrigaree and Eilleen, is a lai^e 
mass of trap rock, of an ashy nature, having crystals of felspar in a 
green base. Beds of greenish-gray grit dipping east at 20° seem to 
come out from beneath ; the bedding of the trap is not clear. The 
cleavage is distinct, dipping S. 15° E. at 70°. A dyke of pale- 
greenish felstone cuts through it, bearing in plan N. E. and S. W. ; 
a little northwards the trap changes in character, varying from a 
green ash, with ferruginous crystals of felspar, to a strong porphyry, 
with large, irregular crystals of felspar in it. The ash beds here 
have much the appearance of serpentine. Eastward of the road, and 
nearly parallel to it, runs a deep gorge, which is apparently a line 
of fault, giving a displacement of about 150 feet. Green and purple 
grits and slates on the east, striking against the trap on the west. 
At the southern end of this gorge, on the western side, is a dyke of 
pale-green felstone, running nearly east and west. On the side of 
the hill, north-east of the gorge, the trap is dark, green, and flaky, 
having a homblendic appearance, and fuses easily in the reducing 
flame of the blow-pipe. The line of junction of the trap and grit 
rocks runs on the west side of, and nearly parallel to, the boundary 
between the townlands of Carrigaree and Eilleen. There is no well- 
marked junction; but the boundary between the trap and grits seems 
to coincide with the strike of the latter. Going northwards along 
this boundary, the trap is generally a bluish-green, granular fel- 
stone, in one or two places traversed by joints, which give it a coIuqi- 
nar structure. At the north side of the townland of Carrigaree, the 
trap runs east and west into the sedimentary rock, apparently resting 
in a contortion of the latter. Eastward from the point, at the road 
where the trap was first mentioned, and on the southern slope of the 
hill, is a large outlier of purple slates, green, gritty, micaceous flags, and 
strong green grits, dipping S. 45° E. at from 0° to 35°, resting on the 
trap ; and S. E. of this the same beds appear overlying the trap, which 
seems to be similarly bedded. Proceeding N. E., the hill which 
slopes towards the Clydagh Biver is all trap, varying from a bluish- 
green to a dark, reddish-brown compact felstone, with pink fiakes. 
In some places near the edge of the river, the wavy structure is well 
seen on the surface. 

South of Clydagh Bridge, the line of junction between the trap 
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and grit runs nearly east and west; the latter dips sonth, at from 
20° to 30^ and rests conformably on the trap, about one mile east of 
Clydagh Bridge ; in the bed of the river another junction is seen, but 
the bedding of the rocks is not clear. 

The trap is not seen any further to the east It extends to the 
north as far as Bodgers* Rock, which is about one mile due south of 
the western summit of the Paps; here it appears to be bedded 
nearly horizontal. 

It preserves the character of either brown or green compact fel- 
stone, with pink flakes. South-west of Bodgers' Rock, the mountain 
is covered with heather, the trap being seen only here and there in 
irregular masses. 

The length of this mass of trap, from the place first described 
near the road, to Rodgers^ Rock, in a straight line, is nearly three 
miles. 

NOTE TO MB. FOOT'S PAPER, BY MB. J. BEETE JUKES. 

The felstone traps discovered by Mr. Foot in the green and purple 
grits and slates, forming the lower part of the Old Red Sandstone near 
Killamey, perfectly resemble, in every lithological character, those 
to be seen in the lower Silurian rocks of Wales, and the S. E. of 
Ireland. The same may be said of those found by Mr. Kinahan in 
the upper Old Red Sandstone and Carboniferous Slate near Castle- 
ton, Berehaven, where, however, they are associated with green- 
stones, which are almost, if not entirely, absent near Eillarney. 

The principal varieties of felstone near Killarney are the follow- 
ing:— 

1. The most abundant, a smooth, compact, siliceo-felspathic paste, 
generally of a pale-greenish or bluish-gray colour, very, slightly 
translucent at the edges. This is the character of the columnar 
portion of the trap. It is frequently marked, though not in the 
columnar part, both externally and internally, by fine wavy lines or 
strise, of slightly different shades of tint from the mass, often greatly 
curved or twisted ; these remind one of the strise to be seen in a 
slag from an iron furnace, as they vary solely in colour, and not in 
texture. There is no further separation of particles in this variety 
beyond the appearance of a little shining facet of a crystal of fels- 
par, to be occasionally discerned on turning about a fresh fracture 
variously to the light. The nodular, concretionary structure men- 
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tiohed by Mr. Foot, is exactly like that to be seen in similar fel- 
stone in the neighbourhood of Penmachno (North Wales). The 
nodules are compact, not different from the mass of the rock, al- 
though easily separable from it 

2. A granular crystalline variety, in which the mass is composed 
of small crystals of felspar, and here and there of little crystalline 
particles of quartz. The crystalline particles of quartz frequently 
assume a perfectly rounded and amygdaloidal form, as if they had 
been crystallized in small pores or vesicles that had been produced 
in the mass ; but they likewise occur in irregular crystalline forms, 
entangled among the crystals of felspar. 

In these two varieties the overplus of silica originally contained 
in the fused mass, beyond that necessary to form trisilicates with 
the alumina, potash, or soda, or whatever other bases the rock may 
contain, has either remained mechanically mixed in the paste of the 
general mass, or has crystallized out, as it could on the formation of 
the felspar crystals. 

3. The third variety is a bluish-gray felstone porphyry, with 
numerous crystals of white or pale flesh-coloured felspar, often as 
much as one-eighth or even one-fourth of an inch across. Crystal- 
line portions of quartz may occasionally be seen also in this. 

In some parts of this rock the crystals of felspar, although ex- 
hibiting its characteristic cleavage and lustre, have yet a rounded 
outline, either oval or aliiiost circular. These must either have been 
formed in vesicular cavities, like the quartz mentioned above, or else 
the rock must be an altered ^* ash," and the felspar crystals have 
suffered from mechanical attrition before they were deposited in the 
mass. The ashy appearance of this rock is in some cases increased 
by its flaky character, but this is in many places perceptible where 
the flakes do not split parallel to the bedding of the adjacent slates, 
but to their cleavage^ even when that is very different from the bed- 
ding. It looked as if the trap rock were affected by a concealed 
cleavage, which partial decomposition or weathering ^r(m^^ out^ and 
gave the rock its flaky character. 

4. A fourth variety of the trap, generally found in its upper 
portion only, was an undoubted "ash," a perfectly flne-grained, 
soft, flaky rock, smooth, with rather a soapy feel ; easily ground to 
powder; of a pale greenish tint; translucent at the edges, its pow- 
der being nearly white. 
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Wherever a good surface of the lower part of the felstone is ex- 
posed, whatever variety it may consist of, it is almost invariably 
marked by strong rough lines, which stand out in relief on the 
weathered surfaces, and run parallel to the lower boundary of the 
trap, and to the stratification of the grits and slates below. These 
lines or bands, sometimes half an inch or more across, look exactly 
like the harder bands of a gritstone that project on a weathered sur- 
face. On breaking open the trap, there is no apparent internal 
structure to correspond with them. I believe they are what the 
Grermans call *' streckung." They are often seen in the febtones of 
Arenig and other parts of North Wales. 

The main mass of the Eillarney trap is, as described by Mr. 
Foot, interstratified with and conformable to the sedimentary rocks, 
and partakes of all their accidents of contortion and dislocation. 
Some parts of it cannot be less than 600 feet thick, and may be 
much more; but other parts are not more than half that thickness. 
It is probable, though by no means certain, that the mass forming 
Benaunmore, where the great columnar ranges are, is the central 
nucleus or focus from which these igneous rocks originally spread. 

In conclusion, I would only add my testimony to that of Mr. 
Foot, as to the exceeding interest attached to a visit to these trap 
rocks, both for their geology and for the wild and picturesque 
beauty of the glens and valleys, on the sides of which they are to be 
seen, and which are more rarely visited by tourists than they de- 
serve to be. The view from the summit of Crohane (2162 feet), 
down, on to the craggy top of Benaunmore, with its two parallel 
glens, and its ranges of columnar diffs, across the wild and rugged 
district of Old Red Sandstone round the head of the Eenmare Val- 
ley, to Hungry Hill and Dursey Island on the left, and along the 
Killarney Mountains to Dingle Bay and Brandon Mountain on the 
right, over the limestone flat on which rests Lough Lean and 
Castlemaine— and on turning round along the mountain axis of Old 
Bed Sandstone hills, between the flat country of South Cork, com- 
posed of the Carboniferous slate, and the equally flat land of North 
Cork and Kerry, consisting of coal-measures, — to the distant heights 
of the Galtees, and where the Old Red again rises from beneath, — ^is 
one of the most beautiful and most instructive in the neighbour- 
hood of Eillarney. 
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The Society met on the 14th May, 1856, on which occasion the 
following Paper was read. 

Olt THE 6EOL0GT OF THE CHINCHAS ISLANDS, PEBU, SOUTH AMERICA. 

BT JOHN ROBERT KINAHAN, BL B. T. C. D. 

The district about to be described consists of three islands situated 
in the South Pacific Ocean, about twelve miles from Pisco» on the 
coast of Peru,''in lat. 13^ 44' S.; long. 76® 13' W. 

Though small in size, the largest island probably not being more 
than three miles round, they are and have been for some time the 
seat of a busy commerce, as they abound in guano ; and it was whilst 
taking in a cargo of this commodity that opportunity was afforded 
zne for obtaining the materials for these notes. The islands are three 
in number, and surrounded by several large detached rocks. They 
go by the names of North, Middle, and South Islands. 

In their physical characters there is a strong resemblance between 
them ; high precipitous cliffs for three-fourths of their circumference ; 
the rest of their coast line, low cliffs and a few sandy coves, — these 
latter having more or less complete reefs of rocks crossing their en- 
trance — the beach, wherever it does exist, being a coarse shingle. 

The cliffs in the North and Middle Islands are highest at the 
north-west end of the islands, where it gradually slopes away south- 
ward and eastward ; the coves already mentioned generally being 
to the eastward. 

In the Middle Island the rock appears to rise gradually from the 
north, and finally culminates the guano as a conspicuous white rock. 

The surface of the North Island, as far as can be seen, is slightly 
depressed in the centre, having the level broken^ by rounded pro- 
minences. 

Narrow channels separate the islands, and are of from a quarter 
to nearly a mile in width, their depth varying from 2-^ to 30 fathoms, 
the bottom either rock, sand and shells, or gravel. That between 
the North and South Islands is becoming altered in its characters 
every day, owing to the enormous quantity of ballast thrown over- 
board there; but the channel between the Middle and South Islands 
remains yet unchanged. Owing to the direction of these two islands, 
it is much narrower and more sheltered than the other ; in conse- 
quence, the shores on this side of the Middle Island are nearly all 
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sandy. On the day on which it was most particularly examined, 
the Paraca was blowing fiercely outside, and yet this channel was 
nearly as calm as a mill-pond. Its depth varies from 2 to 7 fathoms, 
and in many places, even in the centre of the channel, there is no more 
than 6 fathoms. The bottom is either fine white sand, small gravel, 
or rocks ; in one part the rock can be traced continuous across the 
channel. 

The rock of the island is a porphyritic granite, intersected by 
numerous veins and dykes of serpentine trap, varying from 2 inches 
to as many feet in thickness; greenstone protrusions, some of them 
of considerable extent, also occur. 

The granite is in part broken up by a system of parallel joints, so 
as to appear like beds, and exhibit evidence of a great disturbing 
force, being twisted and contorted in various parts ; the overlying 
systems often being unconformable with those beneath, the one set 
running horizontally, the other curving over them in a strange 
manner. 

The greenstone protrusions are best seen on the shores of the 
bays, generally overlying the granite, and associated with a coarse 
sandstone grit. 

The trap occurs through all the islands; in the Middle Island in 
very large veins, — the cliffs on the south side of this island being 
almost altogether composed of it, in enormous square masses piled 
one on top of the other; the dykes here also run horizontally, the 
granite both underlying and overlying it. 

Owing to the peculiar formation of the granite, the sea has much 
effect on it, and all the cliffs and detached rocks around the islands 
are more or less hollowed out into caves, some of them extremely 
picturesque, and many communicating with each other, and thus 
forming fine bridges. In one of these bridges, in a detached rock off 
the Middle Island, the abutments of the bridge are formed externally 
of granite, while the arch and inner part of the abutments are trap 
with squared joints, which in the distance might well be taken for a 
bridge artificially formed. 

Many traces of recent upheaval of these islands are to be found 
on them, evidences of a raised sea-beach being nearly universal ; even 
the cliffs 200 feet high are capped with a layer of large rolled pebbles 
of trap and granite cemented together ; this layer of conglomerate 
varying from one to several feet in thickness, and traces of it being 
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found also in the central depressed portions of the island. Beds of 
coarse gravel grit and of an argillaceous sandstone also occur, and 
decisive evidence of its marine nature is afforded in a rather exten- 
sive bed of fossilized shell breccia, "which may be seen on the south- 
west side of the North Island. 

On examination, this latter locality gives the following section :— 

Commencing above, immediately beneath the guano, which is 
here of a very dark colour, and an average depth of six inches, we 
meet a bed of dark argillaceous sandstone ; next, a bed of coarse 
sandstone grit passing into a shell breccia, the breccia varying in 
thickness from 1 to 4 feet, and composed of numerous Balani, part 
broken, part quite perfect, and many in position, all unrolled, pre- 
serving their natural sharpness, so that their identification is quite 
easy. They closely approach Bcdanua tintinnabuLumy which species is 
dredged in the adjoining seas, and in abundance covers the rocks and 
base of tlie cliffs beneath, but they do not appear to be quite identical 
with this species. Along with the Balani are found single valves 
and broken shells of an Ostrea (this mollusc is not now, as far as can 
be judged, found here), and a few scattered spines of apparently a 
Cidaris, the whole cemented together into a very compact mass. 

Next, a belt of very fine friable grit, intersected by white veins 
of anhydrous sulphate of lime, which passes gradually into a very fine 
argillaceous sandstone, of greenish-gray colour and compact texture, 
also intersected by the sulphate of lime veins, and in parts deeply 
stained with iron. In some places this latter bed overlies the shell 
breccia, and appears to be a continuation of the bed of dark sand- 
stone immediately underlying the guana These sandstone beds 
reappear on the other side of the island, and are probably continuous 
under the guana Beneath the sandstone lies the usual granite of the 
island. Not far from the locality described, a thick bed of very coarse 
conglomerate, apparently identical with that found on the summits 
of the cliffs elsewhere, separated the granite from the green sand- 
stone; the shell breccia bed is also much thicker. 

The greenish-gray sandstone crumbles much under the influence 
of the weather, the veins of white sulphate of lime, in that case, 
protruding as thin ledges, in some parts some inches wide. The 
shell breccia extends along the face of the cliff for some hundred 
yards in length, but I had no means of ascertaining its extent inland. 
In many places along this side of the island an ammoniacal incrus- 

Voju VIL T 
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tation has run down over the face of the cliff; it has evidently drained 
from the guano above, and has also infiltrated the whole of the up- 
per portion of the rocks, rendering the identification of them very 
puzzling. Through the kindness of Professor Haughton, I am enabled 
to lay before you an analysis of the white veins which penetrate 
the sandstone: — 

Per C3ent. 

Water, 4*80 

SlUca, 1-74 

Alnmina, 1'80 

Sulphate of lime, 90*74 



9908 

Though scarcely within the scope of such a paper as this, as 
being of much more recent origin, it will be hardly proper to pass 
over the guano beds unnoticed. Their structure is easily seen here, 
and is as follows : — Conical ridges, in one case attaining the height of 
200 feet, regularly stratified; the strata of various thicknesses, not 
following the lie of the subjacent rock ; the strata of one hill crop- 
ping out at the sides, originally, apparently, continuous with those 
of another, and running horizontally ; but I have entered so fully 
into this subject elsewhere (Journal of the Royal Dublin Society, 
vol. i. p. 89)) that further structural description were superfluous. 
These beds rest either on the porphyritic granite, the sandstone grit, 
green sandstone, or coarse conglomerate; when the latter, the lower 
beds of the guano is filled with boulders, which, though quite hard and 
rounded when exposed, soon crumble away, and become filled with 
cracks containing crystals of carbonate of ammonia. Lumps of car- 
bonate of ammonia and of a mixed carbonate and phosphate of am- 
monia occur, the former as angular broken pieces, the latter as botry- 
oidal rounded nodules in regular pockets in the guano. 

The Middle Island does not call for particular description ; the 
masses of trap, as already stated, are much larger here, composing 
the entire cliffs on the eastern side of the island. The island runs 
about N. E. and S. W. On the South Island the cliffs around are 
more continuous than in either of the other islands, and there is but 
one sandy bay, situated on the east : this, a great number of rocks renders 
absolutely inaccessible. The channel which separates it and theMiddle 
Island is, as already stated, sheltered ; the coast of the South Island 
here is precipitous, with a broad shingle beach at its base. Access 
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to the top is obtained by dambering up the face of a steep rock, and 
over a very fine natural bridge. Close to the landing-place there is 
a narrow gulley in the rocks, through which a great mass of ammo- 
niacal incrustation has run and spread itself over the whole face of 
the cliff; it has also concreted in the gulley, nearly completely filling 
it up with a stalagmite-form mass, resembling a frozen cascade. The 
origin of this is rather obscure. The whole of the cliff here is capped 
with the coarse trap and granite conglomerate, beneath which a small 
bed of very fine yellow sandstone (not met vrith elsewhere on the 
island) occurs; this is exceedingly limited in its extent, and lies on 
the granite; the coarse gravel grit takes its place a little higher up 
the hill: no traces of the shell breccia are found. The other geolo- 
gical characters of the island are similar to those of the north island. 
The greenstone protrusions are larger in extent, and the granite, 
especially the cliffs on the western side of the island, exhibit that 
curious unconformability between its upper and lower portions al- 
ready mentioned; on this side the granite might at a distance be 
easily mistaken for a stratified rock, the siirface of the rock being 
curved down towards the water's edge, its section exhibiting a sys- 
tem of joints which accurately follow the line of the curve above. 

The only sandy bay in it occurs on the eastern side, and is de- 
cidedly the best place for studying the greenstone, a square pro- 
trusion of considerable size occurring here. The south side of the 
cove is ordinary granite, which gradually passes into the greenstone ; 
the junction of the two on the north side cannot be traced, owing to 
a large bed of fine sandstone grit which fills up the valley between 
them. The sea is evidently encroaching on this bed of grit, and 
it appears different in its external characters from the beds described 
in the North Island, and also in the fact of its not resting on the coarse 
conglomerate. There is a small bed of similar character in one of the 
coves looking south-east on the North Island, which is there also 
associated with the greenstone. 

The guano rests on the grit. The hill here is excessively curious, 
its summit covered with remains ofse&Aions^Otariajuhata) in scores. 
This island had not been worked when I visited it ; therefore, I can say 
nothing concerning its surface. The trap is not so abundant in this 
island, the greenstone apparently taking its place ; the summits of 
some of the highest cliffs are capped with greenstone. 

These are the principal observations I was enabled to make re- 
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garding these coriotui islands. Thdr chief interest appears to be in 
connexion with the obsenrations already made by Darwin on raised 
sea-beaches in Chili and Peru. If I might venture to speculate, these 
beaches are much older than those met with at Callao, as the shells 
met with, subfossils, at the latter place are still to be found recent 
there, and those met with here, though closely approaching the recent 
species, are not absolutely identical I caniflot conclude without re- 
turning thanks to Captain John Steevens, of the ship Bienzi, for the 
many facilities he afforded me while making an examination of these 
islands; and also must apologize to the Society for my presumption 
in coming before them with a communication in reference to a science 
(geology) in which I am altogether unlearned, — ^which fact will be, I 
hope, taken as an excuse for any technical blunders the eyes of the 
initiated may herein detect. 
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WEDNESDAY EVENING, NOVEMBER 12, 1856. 

The first meeting of the Society for the Session 1856-7 was held in 
35, Trinity College, on the evening of the 12th I^ovember, 

GiLBEBT SA2n)£BS, EsQ., in the Chair. 

The Secretary read the Minutes of the last meeting, which were 
passed; and the following Paper was read by Eobebt H. Scott, Esq., 
C. E. :— 

ON THE CABBONXFEBOrS BEDS OF KILLTBEGS, CO. DOinSGAL. 

Hating had occasion this summer to make a geological section, I, 
in company with a fellow-student, Mr. J. A. Russell, selected Killy- 
begs as a locality suitable for the purpose. The strata there are Silu- 
rian, mainly converted into mica slate, with sandstone aud carbonife- 
rous shale appearing in two districts. One of these, which I shaU first 
describe, is the 1^. W. boundary of the central carboniferous basin of 
Ireland. 

In the Fox's Glen, the bed of a stream which flows into Inver 
Bay, near St. John's Point, we came on black, shaly limestone, con- 
taining a great profusion of fossils. Here we found encrinitic stems, 
Atrypa fdlaXy Spirifer ff later, and Orthia filiaria, with several others. 
These beds of shale, with some of sandstone interstratified with them, 
occur along the whole of St. John's Point, as far as we went, which 
was only to Ballyderlan. In Mr. Griffith's map the whole Point is of 
the same colour, excepting a small belt at the extreme end, where the 
lower limestone appeco^. This we were unable to verify, as the distance 
by land was very great, and the weather did not suit forgoing there by 
(Bea. Along the shore the most remarkable fossils were, a very large 
Orthis, which I am told is 0. papiUonacea, and Idthoatration hasalti- 
forme. Plants have also been discovered in this shale. 

We then crossed St. John's Point to a place near Riggagh Back, 
where we found the same shales as at the other side. At the point of 
Biggagh there is a small fault, very well marked. About 200 yards to 
the west of this, we find the junction of the sandstone aad shale, which 
are perfectly conformable. When we passed M'Swyne's Castle we 
began to find traces of plants in great abundance in this sandstone. At 
Vol. VII. U 
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one spot, about fifty yards east of a brook which comes down from 
Spamount, we came on a lenticular mass of shaly limestone, similar to 
that which we had just left, and containing the same fossils. This 
widens out as it goes inland : we traced it for some distance to the back 
of the village of Dunkineely. It is sometimes very hard to find this bed 
on the beach, as in some winds it is nearly covered by the shingle, so 
that it might easily be overlooked. At the point of Damey we found 
a trap dyke cutting across the bedding in a direction nearly perpendi- 
cular to the strike. It is very clearly marked, and is the only place 
where we observed trap penetrating the sandstone, although we found 
a good many dykes through the mica slate. About this locality Stigma- 
riae occur in the greatest abundance. The fossil tree which Mr. Byron 
discovered last year, and which is in the Museum of the Dublin Society, 
was found near this dyke. "We also found Sigillarise and some leaves 
in the shaly beds which occur through the sandstones ; however, the 
species is iiot perceptible in any of the specimens which we were able 
to obtain. At Bruckless Tannery the sandstone changes into a red 
conglomerate ; however, the character of the shales is not altered. The 
lowest beds of this conglomerate are exceedingly coarse ; they may be 
observed very well in the bed of the river at Hollybrook, and in the 
cutting for a new road opposite Killaghtee Chapel. The mica slate ap- 
pears underlying the sandstone a Httle beyond the bridge at Holly- 
brook. 

At Green Island, in M*Swyne*s Bay, we have greenish slates with 
trap overlying them. This island can be reached by land at very low 
tides. At the back of CamtuUagh, the headland which divides 
M*Swyne*s and KiUybegs Bays, we found reddish slates and sandstone^, 
of a character different from those at Bruckless, and dipping at a higher 
angle. These appear to be the beds which are converted into mica slate 
in other parts. The centre of this headland of CamtuUagh, and of 
that of Drimanoo, at the other side of KUlybegs Bay, is occupied by 
trap, flanked on either side by mica slate. 

The constitution of the other district, which commences at Pin- 
tragh, three miles west of KiUybegs, is similar to that of the district 
already described, but presents greater variety, in consequence of its 
being intersected by faults, some of which are of importance. The 
district is a complete basin, the beds dipping inWards all round. We 
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commenced at Pintragh strandi where we found mica slate, and soon 
came on the junction with the sandBtone, the lowest beds of which 
were not as coarse as in the other places where we obseired the junc- 
tion. The sandstone in this basin is not marked by such a profusion 
of fossil plants £is that under Dunkineely. In the overlying shale 
in this place we observed plants in one or two places, very indis- 
tinct. It is full of TurhinoUa fungitea and Encrinites, especially the 
former. It seems to be a purer limestone than that at Bt» Johri's Point, 
being harder, and of a bluish instead of a black colour. It has been 
worn out into caves in several places. About a quarter of a mile beyond 
the promontory of the Einn we came on a fault in the limestone, and 
further on, before we reached Shalwy, we found beds of black shale, 
containing nodules, some of which appear to be impure ironstone. This 
shale has be^i sometimes used by the blacksmiths of the neighbourhood 
in place of better fuel, and has been found to serve their purpose to a 
certain extent. Immediately underlying this bed we met the sand- 
stone again, with abundance of plants : in one locality, close to Shalwy 
shore, we found abed of yellowish shale at the bottom of the cliff, with 
Btigmariffi scattered through it : these are exposed by the action of the 
sea, which removes the shale from around them, and leaves them pro- 
truding from the face of the cliff. Not far from this spot, at the oppo- 
site side of the beach, we found a coarse conglomerate, similar to that 
which we had met with at HoUybrook, and the mica slate imderlying 
it. Prom this to MuckrossaUagh we observed, in two isolated patches, 
a skin of this red conglomerate, bleached white, resting on the mica 
slate. This is further exempMed by the appearance of an outlier of 
this same conglomerate, forming an island at a place where only mica 
slate appears on the shore. Before we reached Muckross we saw the 
Pigeon Caves, which have been excavated by the sea at the junction of 
the slate and sandstone. Their appearance, owing to the light reflected 
from their flooring of mica slate, is extremely beautifrd. 

From MuckrossaUagh to the extreme end of the headland there is 
shale similar to that at the Rinn : however, its strike is different from 
that of any of the other beds along the coast. 

We were unable to trace the sandstone inland, owing to our having 
but little time. From the appearance of the country it seems probable 
that the mountain of Crownarad bounds it on the western side. 
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I may add, that we observed sandstone similar to that at Ihinkineely , 
and as fvOl of fossils, at If ountcharles, near DonegaL This we did not 
notice until we were leaving the country, when we walked into a qnairy 
on the hill, which leads up to the town on the west side, while our car 
was going up the hill. 

Professor Haughton expressed his pleasure at hearing Messrs. 
Scott and Russell's paper. A controversy had arisen between Irish 
geologists and some of their Mends on the Geological Survey as to the 
true age of the plant beds in the north and south of Ireland. Mr. 
Haughton considered that Mr. Scott had clearly established the position 
of the northern plant beds, as immediately overlying the Old Eed Con- 
glomerate ; and as there could be no doubt of the true carboniferous 
character of the plants of Donegal, he thought they threw much light 
on the corresponding beds of the south of Ireland, which, in his opinion, 
could not be considered as anything but carboniferous. 

Mr. Scott observed that the visitor to Killybegs would have other 
geology besides that of the carboniferous beds, which would be well 
worth investigation. There is also in that neighbourhood some of the 
finest cliff scenery on the coast of Ireland, viz., the cliflEs of SKeve 
League and Glencolumkille, which are at present hardly known, in 
consequence of the difficulty of communication which has hitherto ex- 
isted, but which is now to a great extent removed. 

J. E. EiKAHAN, Esq., M.B., then read his paper — 

ON ANNELIDOID TEACKS IN THE EOCKS OF BEAT HEAD, COXTNTT OF WICXLOW. 

All traces of animal remains, how indistinct soever, met with in 
rocks so low down in the series as the Cambrian, must be looked on as 
important. I have, therefore, ventured to bring before the Society 
to-night some unmistakeable animal traces which came under my no- 
tice, during the past summer, in the Cambrian rocks of Bray Head, 
county of Wicklow, and which, as far as I know, have been hitherto 
undescribed, if not unnoticed. They occur in such abundance, and are 
so unmistakeably marked, that there can be no difficulty in detecting 
them. As to their nature, they would appear to be rather animal tracks 
than the remains of animals, being the fiUed-up burrows of some borer, 
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probably aimeHdaiL They oocnr, for the most part, in company with 
the beds of Oldhamia, although there would not appear to be any actual 
connexion between the two. The chief beds of them occur on a small 
coTe situated on the N.E. side of Bray Head, immediately after round- 
ing the hill from Bray. Here a number of low-lying, somewhat slant- 
ing, beds of green and red slate occur, chiefly as detached rocks lying 
off shore, but left dry by the tide at low water. The tracks are found 
also in seyeral places along the whole shore to Greystones, and also on 
the top of the hill.* 

They occur as rounded tubuli, running either rertical to or in the 
same direction as the bedding ; in the former case they present a circu- 
lar, in the latter an ellipsoidal section. They vary much in appearance, 
and are of every length, from 1 inch to upwards of 2 feet; and, in dia- 
meter, from the thickness of common sewing-thread to 0*3 inch and 
upwards. There appear to be at least two different kinds of them : 
some of those running in the same plane as the bedding, differing 
much frx)m the vertical tracks. These latter are generally long, and 
of nearly the same diameter throughout, except at their upper ex- 
tremity, where they spread out into a rounded knob, as though the ex- 
tremity of the tubes were cupped. This form occurs also running nearly 
horizontally to the beds ; the thread-sized tubuli differ from them also 
chiefly in the fact of their occurring in pairs. The other set of fossils 
are seldom more than an inch in length, and taper away to each eud. 
They occur best marked in a gritty red slate, with numerous shining 
black particles through its substance. The thread worms occur, gene- 
rally in the red beds, in immense profusion, closely resembling those 
tracks detected by Mr. Salter in the Cambrian rocks of the Longmynd 
(Quart. Joum. GeoL Soc, London, 1856, p. 246); they are here associated 
with Oldhamia anttqtta ; they occur also, though rarely, m greenish- 
gray beds of Oldhamia radiata, being then in the direction of the bedding. 
The commonest tracks, however, are those ^rst mentioned, which are to be 
found in the greatest numbers in the beds over and imderlying beds of 
Oldhamia radiata, though found even intersecting these beds themselves. 

* Since the above was read, the author, in company with K. Scott, Esq., C.E., found, 
in a compact green rock, traces of a different character from those here detailed, probably 
moUuscan, in company with remains similar to those fossils commonly called " Fucoids,** 
which he hopes to describe at a future period. 
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One track wae found whiclx could be traced from the red bed beneath the 
Oldhamia, and through, or at least into, a red bed above the Oldhamia. 
The system of beds in which they are most abundant, as seen here, is 
generally 5 feet thick, and made up as follows : above and overlying 
the system, a layer of green quartzose rocks of compact texture, having 
its surface in parts ripple-marked, and overlaid by a layer of Oldhamia 
radiata ; next a bed of red shaly slate, often much disintegrated, with 
slight traces of Oldhamia and a few vertical tracks ; next, a red gritty 
slate, with black points scattered through it, the tubuli few, and gene- 
rally of the kind with tapering extremities ; next, a compact bed of red 
slate, intersected in every direction with tracks; the whole bed, as it 
were, knit together by them ; next, a layer of Oldhamia radiata, pale- 
grayish in its colour, &om Q'25 inch to 3 inches in thickness ; tracks 
generally few in number (this bed sometimes m(we or less stained with 
red) ; next, a bed of red shaly slate or compact red slate; tracks in the 
former case few and vertical ; in the latter numerous ; then a red fissile 
slate bed, in which I did not detect any tracks (this bed often want- 
ing) ; then the gritty red bed : — this system, with slight variations, 
occurring three or four times over, and resting on the green quartzose 
rocks. 

In many places the red beds are much thinned out, and occur only 
as veins three or four inches thick. 

Short vertical tubuli (vide Plate V.) occur in nodules, which are abun- 
dant in the green quartzose beds in parts. Mr. Baiter, who accompanied 
me here on one occasion, pointed out, on the low^ £aee of one of the 
beds, rounded knobs corresponding to the cupped termination of the 
tubuli and rounded elevations, casts of trails of worms on the top of 
the mud. He also obtained one or two imperfect specimens of these 
last in the white quartz rocks, which here protrude. Though frequently 
found crossing, on careful examination I was unable to detect any 
branching among these tubuli. When closely examined they are found 
to be made up of concentric laminsB, of about the thickness of ordinary 
writing-paper, depressed in the centre, like a pile of watch-glasses. In 
every instance the tubuli are found to be of a different colour and tex- 
ture from the surrounding rocks, as though their contents had undergone 
some chemical or other change, such as we know is communicated by 
recent Annelidans to the sand which passes through their bodies. In 
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some instances the rock in immediate contact with the tubuli was found 
to be stained of a darker colour, like that which is frequently found in 
the circumference of the burrow of Arenicola ; this is chiefly seen in the 
rounded, tapering tubuli. 

The yerticel tubuli found in the quartzose rock differ in shape from 
the others here described, tapering gradually from above downwards. 
Even after a very careftil examination I could not satisfy myself as to 
whether any of these atiimals possessed a tube oi^ not ; if they did, it 
must have been membranous, and many things about the tracks seem 
to point to its existence, at least in some cases. I think I am justified 
in stating, that there is nothing more than an accidental connexion 
between these tubuli and Oldhamia ; indeed, it appears nearly certain 
that some, at least, of the animals, whether molluscan or annelidan, by 
which these tubuli were made, must have lived not merely posterior to 
the death of the Oldhamia, whose remains make up these layers, but 
even after the deposition of a layer of inud on these remains. And I 
cannot conclude without expressing my firm conviction that a careftil 
research, by other and more practised hands, cannot fail to bring to light 
even more interesting remains than these here described ; for, as may 
be gathered {h)m the result of this hurried examination, every kind of 
rock here famishes us with some trace br other of animal life. 

XXPLANATtOK OP ACCDMTAimNG PLATE. 

Fig. 1. — Tfticks in gray beds of Oldhamia radiata ; — fihovring (a) rertical tubes ; (ft) 

thread-like do. ; (c) laminated structure of tubuli 
Fig. 2. — (a) Vertical tubes ; (ft) threAd-Uke parallel tubuli. 
Fig. 8. — Tracks from red bed, showing crossing tubuli. 
FiQ. 4. — Vertical tubulns from green quartzose rock. 
Fiq. 5. — Tracks in red beds, showing Tubulus curved on itself in connexion with Oldhamia 

antiqua. 

Note. — The Oldhamia occurring in connexion with the tubuli is not shown ih 
Figures 1, 2, 3, and 5. 

Dr. Kinahan exhibited numerous specimens in illustration of his 
paper, which gave rise to an interesting disdussion, in which many of 
the members of the Society present joined. 
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WEDNESDAY EVENING, DECEMBER 10, 1856. 

J, B. Jukes, Esq., F.E.S., in the Chair. 

The Chairman announced that since their last meeting they had to 
lament the death of their late Assistant Secretary, Mr. Hitchcock, an 
event which no one regretted more thaa himself. 

Mr. Hartstonge Eobinson, and J. Magoire, C. R, being proposed and 
seconded, were elected members of the Society. 

Mr. W. L. WiLLsow then read his paper : — 

Oir THE GEOIiOeX OF THE FEIOHBOTTBHOOI) OF KENKASE. 

The valley of Kenmare is about one mile broad at the town, firom 
whence it extends eastwards, gradually becoming narrower for about 
nine miles, to the village of Kilgarvan. The rock forming the bottom 
of the valley is the lower carboniferous limestone, which consists of 
beds of a pale gray crystalline limestone, much jointed and cleaved, 
the latter giving a thinly laminated and platy structure to the rock. The 
lowest beds are of a darker gray, and often deep blue colour, and are 
seen to rest upon blue and black shales and gray grits, with purple slates 
and sandstones, both upon the north and south of the valley. The 
general strike of the limestone and other beds in the Kenmare Valley is 
about 25" north of east ; this strike is very constant for miles over this 
district. 

Some good sections of the lower beds of the limestone, and the rocks 
immediately beneath, are seen here and there along both the north^n and 
southern boundaries, but particularly the latter. I shall notice two or 
three of these sections proceeding fix)m the town of Kenmare eastward 
to KHgarvan. At Eoughty Bridge, about two miles fix)m Kenmare in 
this direction, we have a section which, in descending order, consists 
of the following rocks : — ^First, blue and gray thick-bedded limestone, 
with crinoidal fragments ; then abed of pale purple crinoidal limestone, 
which rests upon blue and black shales and slates, in the upper part of 
which are thick calcareous bands abounding with fossils. These beds 
rest again upon hard gray and yellowish gray grits, with narrow beds of 
gray g^tty slates, also fossiliferous. The latter beds are particularly 
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well seen under the principal arch of Roughty Bridge.* And, finally^ 
these beds rest upon dull red and purple slates and grits, with occasional 
green bands, the upper portion of which are often calcareous. The thick- 
ness of these rocks here, between the limestone and the red slates, is 
about seventy feet ; at the Bridge they all dip to the north at about 70^, 
but become nearly flat and are much twisted immediately under the 
Bridge to the south, both in the river and on the opposite sidefirom this 
spot. The black shales and slates on which the limestone rests are seen 
to dip suddenly to the south and north again, thus forming a small basin 
or trough of the lower beds of the carboniferous Hmestone at this place, 
about a quarter of a mile west of B^ughty Bridge, aad immediately south 
of a place called White House on the map. The limestone is seen dip- 
ping north at 80^, and a little north of this again, in an old quany on 
the edge of the Kenmare road, opposite Killowen House, the limestone 
is seen to dip south at 70°. The dip here is well marked by a bed of soft 
black shale, which divides the thick beds of gray crystalline limestone. 
The next place where the dip is well seen in the Hmestone is in 
crossing the valley to the north, in the Cleady river, close to Kilpatrick 
grave-yard, where there is a well-marked dip of 55° to 70° to the south; 
&nd Airther along the northern boundary of the limestone, at Ardtully 
copper mine, where the limestone is well exposed and fossiliferous, the 
dip is observed to be north at 80°. Thus it will be seen that the Hme- 
stone forming the valley of Kenmare does not dip uniformly to the north 
from the southern boundary, or south from the northern boundary — 
thus forming one simple synclinal trough of great thickness — ^but is 
probably made up of a series of small contortions, from north to south, 
across the valley, repeating the same beds over again, and thereby dimi- 

* Mr. Salter has been kind enongh to give me the following list of fossils got near 
Bonghty Bridge : — 

Fonil$ of Carboniftrom Slate overlying the thin beds of Argillaceous Sandetone, 

Spirifer diejunctiu, — Sow. 
Strophomena crenistria, — PhiU. 
OrthUJiliana.'^Fhm. 
Stems of Actinocrinns. 
Poteriocriniis. 



j» 



If 



Rhodocrinns. 



Fenestella, rare. 
Vol. VII. 
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msbing the apparent thickness we should otherwise have of these beds. 
Along the northern side of the river Bonghty the limestone is seen to 
form rough moimds and rocky knolls here and there in the ground) 
being quite massive in outward appearance, but still seen to retain the 
usual laminated and slaty structure when fi*actured, and often contained 
irregular bands of chert. I remarked that the dip surfaces of the rocks 
which face the valley are much water-worn and rudely furrowed by 
water-action in that directiom If we now trace this limestone £x>m 
dontoo, a little south of Ardtully copper mine, eastwards, we see that 
immediately east of this place it suddenly changes the hitherto constant 
strike, and becomes much contorted on its northern boundary. Coming 
round to the south to Ardtully House, close to which there is a quarry, 
in which the limestone is seen to have a northerly stnke, dipping south- 
west at 70^ north. Close to this quarry at Fassa Bridge the blue and 
black slates and shales, similar to those beds noticed as the rocks on which 
the limestone rested at Boughty Bridge, on its southern boundary, are 
Been dipping under the limestone. From Ardtully House the limestone 
forms an irregular boundary eastwards, and being contorted, and curving 
round to the north by Fassa Bridge, is again seen, about 500 feet east of 
the latter place, in a large quarry close to the old road to Kilgarvan, 
dipping south at 60^, and resting upon the black and blue slates and 
flhales mentioned as occurring at Fassa Bridge. From this the northern 
boundary of the limestone continues pretty steady in an easterly direc- 
tion to the police barrack, situated at the west end of the village of Kil- 
garvan, and is seen constantly in junction, or nearly so, with the black 
and blue shales and slates which bound it on the north from Fassa 
Bridge. But, before leaving Ardtully, I would beg to notice the sudden 
manner in which this band of limestone, and the rocks southwards 
(hitherto eeen to^ form a broad band across the valley) narrow from 
Clontoo to Ardtully. Between Ardtully and Koughty Bridge, on the 
southern boundary of the limestone, immediately north of Kilgortaree 
House, on the map, we see the same rocks as we have at Eoughty 
Bridge, viz., gray grit, slates, &c., dipping still north at 80° south of 
Ardtully House, and in the bend of the river Roughty a good section of 
he limestone is seen. The beds seem to dip south at 75°, consisting of 
massive pale gray Hmestone, then thin beds of fine crystalline lime- 
stone, with hard siliceous layers weathering out like chert bands, which 
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are succeeded by thin beds of white and greenish compact marble, 
separated again by thin layers of pale greenish shale, which do not appear 
to be calcareous. These beds are seen again in the line of strike, a little 
to the east of Ardtully Old Bridge, about a quarter of a mile distant from 
this spot, and appear to dip still south at 56^ in the former section ; 
south of Ardtully, immediately south of the chert and siliceous lime- 
stones, we see dark red and purple slates and grits apparently dipping 
north at 80°. If these dips be correct, there must necessarily be a fault 
along the southern boundary of the limestone cutting off some of the 
lower beds of the limestone, and the beds immediately beneath it, which 
we have traced from Eoughty Bridge to Eilgortaree House, a mile dis- 
tant from this point. "We see no trace of these beds along here between 
these points. The fact of a fault existing here along the southern 
boundary of the limestone would accoimt, in some measure, for the sudden 
narrowing and apparent thinning of the limestone, as well as the absence 
of the beds beneath it at this point. I shall now trace the limestone 
eastwards to Eilgarran Tillage, where I think there is frirth^ evidence 
of the existence of an east and west fault, which commences a little 
south-east of the village, and follows nearly the course of the river 
Boughty westwards, terminating nearly opposite Clontoo, where the 
limestone suddenly becomes so narrow. From the river Roughty, south 
of Kilgarvan, up to that village, we see a good section of the rocks. 
In the river we have dull red and purple slates, parts of which are calca- 
reous; these beds strike nearly east and west, and dip north at 85°; about 
200 feet north of the spot, we find strong beds of limestone and black 
shales striking south-east, and dipping south-west at 45°. Thus, thes^ 
beds, if prolonged in this strike, would abut against the red slates, which 
are seen in the river to strike east and west, and dip north at 85°. Theror 
fore, there must be a fault here running nearly east and west down tho 
river Roughty, which cuts off the lowest beds of the limestone, as well 
as the band of black and blue shales and grits, and the band represented 
by No. 2 in the accompanying section, which is the upper part of the 
Old Bed Sandstone containing the yellow bedi : — 
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Section across KAimare Valley, half a mile west of Kilgarvan, on the scale, both vertical 

and horizontal, of two inches to one mile, 

a. Road. 4. Lower limestone. 

b. Boad. 8. CarboniferoTU Slate. 

c. Roughty river. 2. Yellow Sandstone. 

d. Glebe-house. 1. Old Red Sandstone. 
«. Eenmareroad. 

/ Stream. 

g. Owbeg river. 

A. New road. 

I shall now draw your attention to the ground north and north-west 
of Kilgarvan, through which this section is drawn. It is drawn from 
Oarrigagreenane Hill, ahout two miles and a half north-west of Kilgar- 
van, to a stream south of Carrignagown Hill, about two miles south- 
west of Kilgarvan. I shall commence at the river Roughty, and notice 
the rocks seen in the section to the northern end. We see, first, this 
band of limestone forming a band along the northern side of the river 
Eoughty ; the dip of the beds seem to be south from the road to Ken- 
mare, where a junction is seen between the limestone and the black 
slates and shales beneath. Passing from thence, we cross over a low, 
undulating country, formed by these contortions in the limestone and 
the rocks immediately beneath them,' till we come to this last undula- 
tion, in which the limestone is seen to dip south at the Owbeg river, 
from thence we have an almost unbroken section of rocks seen up the 
Owbeg river to Oarrigagreenane, the northern end. Commencing at the 
limestone at the Owbeg river, we find, in descending order, the following 
thickness of rocks: — First, about 200 feet of blue and gray crystalline 
limestone ; then about 120 feet of blue and black shales and slates, the 
upper portion being very calcareous or fossiliferous ; again, about 100 
feet of gray and yellowish-gray grits, with gray gritty slates ; then about 
3000 feet of dark purple slates and grits, alternating evenly, grits pre- 
dominating; then about 1800 feet of greenish* gray grits and slate 
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bands, with thin bands of purple slate and conglomerates in the lower 
beds, pebbles of white quartz and jasper being common ; beneath these 
again we have about 1400 feet here ; but the thickness of these beds is 
much greater, as on the southern side of the section, where they average* 
2100 feet; then we have here a tolerably clear section from the lime- 
stone at the Owbeg river, where we start from carboniferous limestone, 
to Carrigagreenane, two miles up northwards, showing a total thick- 
ness of 6200 feet of rocks, which seem to be all conformable to the 
limestone. This section can be checked over and over again north-east- 
wards and westwards, and will be found to coincide with the others in 
making this thickness; and I do not think this to be the total thickness 
of the rocks beneath the limestone in this district, for frirther south 
towards SlugmiiSe Hills I found these lower beds of greenish-gray grits 
to have beneath them agaiii another band of purple slates and grits ; 
but the rocks are so much contorted, that the same beds recur and dip 
again into Bantry Bay. 

The Rev. Professor Haughton said the survey of Mr. "Willson had 
been made in the same district which had been visited by him some years 
ago, and that his sections, which had been published in the Journal of 
the Society, were somewhat less detailed, in consequence of his survey 
having been made more in reference to the metallurgical character of 
the district. He had found that the copper was all confined to the slate, 
and the lead to the limestone formation ; but in every case the lodes 
coincided with the strike of the strata, as also with the dip. In this 
they were similar to the Mansfield mines, which were worked like beds 
of coal, the copper being found in horizontal beds instead of in fissures 
and cracks, as was usually the case. He did not think these copper beds 
were ever likely to prove remunerative in an industrial point of view, 
but to a geologist they were highly interesting, and they were much 
indebted to Mr. "Willson for his valuable paper. 

Captain -C. P. Molont, Madras Army, then read the following 
notice of — 

THE OCCUfiRENCE OF DEIFT COAL IN SAND NEAE NEWCASTLE. 

During a tour in search of geological information, that I made last sum- 
mer in England, I visited, amongst other places, Durham, nearjS'ewcastle- 
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on-Tyne. About a mile and a half from the town is a famous coal-pit, 
called Old Durham, which I went to see. On leaving it, happening to 
inquire the shortest way back to Durham, I was told to take a road 
leading through a wood, on the bank of the river, that was pointed out 
to me a short distance off. The wood lies on the side of a low hill that 
runs down to the water's edge. In the cuttings made to form the road 
appeared several very thin beds of coal, which at first weiie not more 
than a quarter of an inch thick ; but frirther on, the road winding down 
the hill, and the cutting becoming deeper, freak beds, thicker than those 
first seen, were exposed to view, two of which are each &om. 12 to 14 
inches deep. On examining the beds and digging out part of them, I 
found them to be made up of sand and roimd pieces of coal, so unlike 
in that respect the coal of our coal-pits, that I concluded that I had met 
with drift coaL I took several pieces from different beds, and all showed 
marks of having travelled from a distance. All the beds are in a yel- 
lowish buff-coloured sand ; and immediately above this sand, where the 
two thick beds are seen, occurs what is commonly called drift, with round 
stones in it, as large as a child's head. [Captain Molony exhibited a 
rough sketch, taken from memory, and said] — ^I regret I had not more 
time at command to enable me to give a minuter and more satisfactory 
representation of them, as I had only paid a flying visit to Durham, and 
was obliged to hurry back to the station to catch the train that was to 
take me on to Edinburgh that night. These beds are, to all appearance, 
perfectly parallel, and you will perceive that the several specimens taken 
from them, which I place before the meeting, are rounded on the edges, 
and bear every appearance of being drift matter. Having never heard 
or read in any book on geology, of drift coal that had actually been 
seen — ^for I deny that beds containing minute stems and delicate leaves 
are drift coal — I am anxious to bring the occurrence of these beds before 
the meeting, in hopes that some member more talented and better 
acquainted with geology than myself may find an opportunity some day 
of visiting the place and favouring us with his views on the subject I 
beg you wiQ not suppose that I attempt in any way to disprove the 
theory of our coal-hills being formed of vegetable matter that grew on 
the spot where it now lies. Such is not my intention, for I believe in 
that theory myself, and bring forward this drift coal as a proof that the 
coal we bum is not drift coal. The proofs I adduce in support of this 
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being drift coal are these : — ^Its being found in pieces, and not in a con- 
tinuous mass orbed ; the rolled appearance of these pieces ; and the spaces 
betweeli them being filled up with sand ; and, lastly, the absence in the 
beds of any trace of the fossil organic remains usually found in coal-beds, 
such as Sigillaria, Stigmaria, &c., &c. ; in fact, that they are the denu- 
dation of a bed of coal already formed, but, unlike their parent bed, they 
contain neither leaves, stems, nor roots. 

Mr. Kelly obserred that at Lough Erne, and other places, lumps of 
coal were frequently found before getting down to the cutting. It waB 
possible that ice might have been concerned in the transport of these 
fragments. 

The Rev. Dr. Lloyd, S.F.T.C.D., exhibited a photograph of one of 
the lunar mountains, taken from a drawing by Father Secchi, of Eome, 
of " Copernicus,'* one of the most interesting of these mountains. At 
the meeting of the British Association in Belfast, a committee was formed 
for the purpose of considering the appearance of the moon in relation to 
the geology of the earth, and it was thought advisable that certain por- 
tions of its physical structure should be very careMly examined, and 
compared with corresponding elevations on the surface of the globe. It 
was with the view of aiding the Committee in their labours that photo- 
graphs had l)een taken of this celebrated drawing, which appeared to be 
very elaborate. The distribution of the lines of elevation was very 
systematic and regular, and the smaller craters surrounding the great 
one, which was of a reticulated structure, were very curiously marked. 
It seemed as if large rocks had been shot out of the larger orifice. 
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WEDNESDAY EVENING, JANUARY 14, 1867. 

The President, Loed Talbot de Malahide, in the Chair. 

The following noblemen and gentlemen were admitted as Members : — 
1. LordBandon, Castle Bernard, coimty of Cork; 2. Charles Parran, 
Esq., M. D., Lower Mount-street; 3. Eev. James M'lvor, Ardstraw 
Glebe, county of Tyrone ; 4. Marcus Keane, Esq., Beech Park, Ennis. 

A resolution was passed unanimously, allowing the President to be 
elected for five years in succession, instead of only two years, as at 
present. 

Professor Hattghton then read the following paper : — 

ON THB PITCHSTONE AND PITCHSTONE POEPHTEY OP BAENESMOKE AND 

LOTJGH E8KE, COUNTY OF DONEGAL. 

DxTEiNG a visit to the county of Donegal in the summer of 1856, 1 ob- 
served a remarkable series of dykes of felspathic trap and porphyry in- 
tersecting the granite of Bamesmore Grap, exhibiting occasionally a 
tendency to pass into a description of glossy pitchstone. Subsequently 
I was favoured by James "Wood, Esq., of Castlegrove, with some spe- 
cimens fix)m the mountains beyond Lough Eske, in the same locality, 
which are genuine pitchstone, passing into amygdaloidal, or rather oolitic 
porphyry, the cavities being filled with a white mineral which I consider 
to be Stilbite. As the locality is a new one for pitchstone, and the mine • 
ralogical composition of the rock unusual, I thought it might not be 
uninteresting to place on record its analysis, and the result of my discus- 
sion of that analysis. 

Analysis of Pitchstone from Lough JEske, county of Donegal. 

Per-centage. Atomsk 

Silica, 64-04 1-423 

Alumina, 10-40 0-204) 

Peroxide of iron, . . . . 9-36 0-1041 ^'^^® 



Lime, 4-24 0-151 ^ 

Magnesia, none 

Potash, 3-63 0-077 

Soda, 2-91 0094 

Loss by ignition, .... 5*13 0-570 

99-71 



> 0-322 
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Assuming this rock to be composed of quartz, felspar, and stilbite, 
and writing Q, F, S for the number of atoms of each mineral respec- 
tively, we find, since — 

Quartz = Si 0», 

Felspar = EO, Si 0' + R» 0», 3Si 0', 
Stilbite = RO, Si 0^ + R* 0^ 8Si 0» + 6H0, 
Q + 4F + 48 =1*423, 
F+ 8 = 0-315, 
68 = 0-570. 

From these equations we obtain readily, 

Q = 0163, 
F = 0-220, 
8 = 0095. 

If we take 314 for the atomic weight of stilbite, which accords with 
its udual composition, we find the following — 

Mineralogical Composition, 

Quartz, 7-33 

Felspar, 62*55 

Stilbite, 29-83 

99-71 
It would be very desirable that an investigation similar to the fore- 
going were made into the composition of the different varieties of the 
vast and heterogeneous family of trap rocks. The nomenclature of this 
class of rocks is a reproach to geological science ; and no satisfactory 
classification can ever be made of these rocks which is not based on their 
chemical and mineralogical, as well as on their physical properties. 
Why should not such a body as the British Association undertake the 
task of reducing to order at least the British varieties of igneous rocks ? 
The fiinds requisite for the investigation could easily be procured, and 
the zeal of the members of the Association would supply specimens from 
every locality of interest : and certainly an authorized nomenclature of 
igneous rocks proceeding from such a source would cany with it a weight 
which would go far to establish uniformity of language and precision 
of ideas on this important, but neglected, subject among British geo- 
logists. 

Let us take, for an example, the term clinkstone. This is a name 
Vol. VII. Y 
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given from a physical property common to it with many other rocks, 
including even limestones. The term was one formed in the infiincy 
of geology, and has come to be used in a sense much more restricted 
than its original application ; it now signifies a fine-grained felspathic 
rock, of conchoidal fracture, generally of a grayish colour, and containing 
zeolites as well as felspar. This is the correct meaning of the term 
clinkstone ; and yet it is constantly applied to rocks which contam no 
zeolites, and some of which are not even of eruptLye origin. This con- 
fusion as to the meaning of the term has led to the use of yarious syno- 
nyms, or qttasi synonyms, of which it is sufficient to mention felspathic 
trap, homstone, and felstone — the latter recently revived very usefrilly 
by the Government geological surveyors. Why should not all these 
terms, if retained at all, be used in definite senses ? The republic of 
geologists is small, and many of its citizens are well educated ; surely 
there could be no great difficulty in getting them all to use the same 
language. 

At the conclusion of llr. Haughton's pap^, Mr. EeUy commerced 
•the reading of his paper on the " Subdivisions of the Carboniferous For- 
mation in Ireland.'* The concluding portion of Mr. Kelly's paper was 
deferred until the second "Wednesday in March. 



AT TUK 

ANNUAL GENERAL MEETING 

HBLD ON 

WEDNESDAY, FEBRUARY 11, 1867, 

REV. HUMPHREY LLOYD, D.D., 

IN THB CHAIB, 

t 

The following Report from the Council was read and adopted : — 

YoTTB Council offers, as nsnal, the list of Members at present on the 

books of the Society, with the corresponding list of last year, showing 

that the present number of members is 164 ; while the number last year 

was 165. 

Jan. 81, 1857. Jan. 81, 1856. 

Honorary Members/. 4 5 

Corresponding Members, 3 4 

Resident Life Members, 17 15 

Non-resident Life Members, .... 34 28 

Annual Members, 85 82 

Associates, 21 31 

164 165 

From this comparison it appears that we have lost one of our Hono- 
rary Members, viz., the Very Rev. Dean Buckland; and one Corre^ond- 
ing Member, viz., John S. Kennedy, Esq., C.E., who had been recently 
appointed to a geological post in India, and died on his way to Singapore 
to recruit his health ; we have also lost ten Associates, in consequence 
of their having graduated in this University, or left; Dublin. On the 
other hand, we have gained eight Life Members and three Annual 
Members, as compared with last year's list. On the whole, the position of 
the Society appears to be very satisfactory, so far as numbers are con- 
cerned, for the loss has principally fallen on those members — Honorary, 
Corresponding, and Associate — who contribute little towards the Amds of 
the Society ; while our gain has been in Life and Annual Members, 
who contribute most to the pecuniary welfare of our body. 

Your Council have succeeded, by the aid of the sale of £50 stock, in 
paying off all the debts which have so long impeded the progress of our 
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afiairs ; and believe that, in a financial point of view, we are now in a 
better position than we have been for many years, fus the current expen- 
diture is now placed on a scale strictly conunensorate with the yearly 
income ; and your Conncil confidently expect to make each year's income 
in fiitare pay the whole of the current expenses of the year. 

The Council were enabled to bring about this satisfactory state of 
things by means of their agreement, as to printing, with the Editor of 
the " !N'atural History Review," which enabled them, in conjunction 
with the liberal grant of £25 &om the Board of Trinity College, to print, 
during 1 856, the large amount of 1 80 pages of your '' Journal," at a cost 
to the Society of only £30. 

Your Council have made a new agreement with the " 19'atural His- 
tory Eeview," for the year 1857, by which the Society will obtain 250 
copies of 128 pages, for the sum of £25. This amount of printing in 
the ''Journal" will meet all the wants of the Society, and we shall obtain 
the advantage of the additional circulation of 500 copies of the "Review** 
for our papers, which your Council believe are looked upon as interest- 
ing and valuable by an increasing circle of readers. 

Among the Annual Members lost to the Society, your Council has to 
deplore the loss, by death, of Mr. Richard Hitchcock, who had served 
the Society well and faithfully for many years. The Council has ap- 
pointed Mr. Blackwood to succeed him — ^an appointment which they 
have reason to believe will give satisfaction to the Society. 

A change was proposed in the organic laws of the Society by 
the Council, which was sanctioned at the January meeting by the 
Society, to the effect that the President may, in fiiture, be elected five 
times in succession, instead of twice^ which was formerly the rule of 
the Society. It is hoped that this change will work well for the Society. 

The Appendix which accompanies this Report contains full informa- 
tion relative to the names of the 164 members at present on the books 
of the Society ; the list of Societies entitled to receive the " Journal of 
the Geological Society of Dublin ;" the names of the members gained 
and lost during the year ; the donations made to the Society ; and the 
audited accounts of the Society to the 31st December, 1856, — ^fix)m 
which latter it appears that the Society is in the Treasurer's debt to the 
small amount of £4 19«. 2ef. 

FehrucvryW^X^bl, H. Llotd, Chairman, 
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APPENDIX TO ANNUAL EEPORT. 



No. I. 
LIST OF MEMBERS, CORRECTED TO JANUARY 31, 1867. 



Memberi are requested to correct errors in this Listy by letter to the 
Rey. Samubl Haughtok, Trinity CoUeye, LuHin, 



HONORARY MEMBERS. 
Elected. 

1844. 1. Bond, Amie, F. 6. S., Psm. 

1844. 2. Lyell, Sir Charles, F. R S, 11, Harley^reet, London. 

1844. 8. Morchison, Sir Roderick J., G. C. St. 6., F. R. S, H. M. R. I. A., 16, Bel- 

yrave-tquarej London. 

1832. 4. Sedgwick, Rev. A., M. A., F. R. S., Cambridge. 

HONORARY CORRESPONDING MEMBERS. 

1854. 1. Thomas Oldham, Esq., F. R. S., India. 

1854. 2. Arthur A. Jacob, Esq., C. E., India. 

1855. 3. Joseph Medlicott, Esq., India. 

LIFE MEMBERS. 

1853. 1. AUen, Richard Purdy, Esq., 22, Blaekhatt-place. 
1832. 2. DaTis, Charles, Esq., M. D., M. R. I. A., 83, Vork-ttreet. 
1831. 8. HamUton, Sir W. R, M. R. I. A., Obtervatory, Dunsink. 
1848. 4. Haoghton, Rev. Professor, F. G. S., 40, THnity Colleye. 

1850. 5. Hone, Nathaniel, Esq., M. R. LA., St. DonlougKe^ Co. Dublin. 
1831. 6. Hntton, Robert, Esq., M.R. I. A., F. G. S., PiUney Park, London. 
1858. 7. Harkness, Professor, F. G. S., Queen's Colleye, Cork. 

1857. 8. Haliday, A. H., Esq., M. R. I. A., Sareourt-street, 

1851. 9. Jnkes, Joseph Beete, A. M, F. R. S., M. R. I. A., 51, Stephen^ s-yreen. 
1835. 10. Kelly, John, Esq., 51, Stephen^ s-yreen. 

1884. 11. King, Hon. James, M. R. I. A., Mitchdstown. 

1848. 12. Luby, Rev. Thomas, D. D., M. R. LA., Trinity CoUeye. 

1851. 18. Malahide, Lord Talbot de, Malahide Court, MaJahide. 

1846. 14. Murray, B. B., Esq., 69, Lower Gardiner-street. 

1851. 15. Whitty, John Irvine, Esq., LL. D., 1, Henrietta-street. 

1854. 16. Wyley, Andrew, Esq., 51, Stephen' s-yreen. 
1846. 17. Willson, Walter, Esq., 51, Stephen' s-yreen. 
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NON-RESIDENT LIFE MEMBERS. 

Eleeted. 

1881. 1. Baillie, Rev. James Kennedy, D. D., M. R. I. A., Ardirea, St€warUt9»n. 
1864. 2. Barnes, Edward, Esq., Balfymmrtoffh, Co. WiekJotif, 

1832. 8. Biyoe, James, Esq., Sffh School, Cfkugom. 

1864. 4. Glemes, John, Esq., 80, Lower Ormomdr-quoif . 
1866. 6. Garter, Sampson, Esq., C. K, KUkmmy. 
1866. 6. Da Noyer, G. V., Esq., 61, StqtJMs-grum. 

1882. 7. Donrayen, Lord, 20, MerrioHreqware, North, 

1886. 8. Knnistnien, Earl of; M. R. I. A., Fhreneo Court, EmUskillen, 

1844. 9. Esmonds, Sir Thomas, Bart., 11 R. L A., 9, Great Venmark-etreei. 

1864. 10. Foots, Frederick J., Esq., 61, StephefCe^een, 

1866. 11. Hanghton, lient. John, R. A., 5ie. Helena, 

1840. 12. Jackson, James E., Esq., TuBiderrif, Slack»aUrUm%, 

1889. 18. James, Colonel, R.E., F.R.S., M.R.I.A., Ordnance Swrvejf Q^e*, 

SoMamfton. 

1882. 14. Kearney, Thomas, Esq., PaUae^een, Co. Limerick, 

1857. 16. Keane, Marcos, Esq., Beech Park, Ennie, Co. Clare. 

1889. 16. Lansdowne, Marqnis of^ 64, Berkeley-equare, London. 

1888. 17. Larcom, Lieat-GoL, R. K, LL. D., F. R. S., M. R. I. A., FhoBnix Park. 

1840. 18. Lindsay, Henxy L., G. E., 81, SUeeU^j/ton-etreet. 

1882. 19. Mac Adam, James, Esq., F. 6. S., 18, CcUege-eireet, Eatt, Selfaai. 

1840. 20. Montgomery, James £., Esq., Fermanagh, 

1856. 21. Molony, C. P., Gaptain, 29, Hottee-etreet, 

1866. 22. Medlicott, Henry, Esq., Roarkee, BomJbay. 

1857. 23. M'Iror, Rev. James, Rectory, Moyle, Newtownttewart, Co, TJ/rone. 
1846. 24. Neville, John, Esq., G. E., M. R. I. A., Dvndalk. 

1862. 26. 0*KeIIy, Joseph, Esq., 61, StephenU-green, 

1844. 26. Pahnerston, Yisconnt, G. G. Q., M. P., 4, Carlton Gardens, London. 

1852. 27. Portlock, Lieat-CoL, R. £., F. R. S., M. R. I. A., ArehcKffe Fort, Dover. 
1832. 28. Renny, Henry L., R. E., M. R. L A., Finglae. 

1836. 29. Sannderson, Alexander, Esq., Cattle Saunderton^ Co. Cavan. 

1854. 80. Smyth, W. W., Esq., Jermyn-atreet, London. 

1832. 31. Tighe, Right Hon. William, Woodstock, Innistiogue. 

1884. 82. Yerschoyle, Archdeacon, Bathbarron, Collooney. 

1853. 33. Webster, William B., Esq , 104, Grafion-street, 

1867. 34. Wynne, Arthur B., Esq., 51, Stephen* s-green. 

ANNUAL MEMBERS. 

1881. 1. Apjohn, James, Esq., M. D., F. R. S., M. R. L A., 32, Lower Baggot-ttreet. 
1864. 2. Ashton, Samuel, Esq., Wbodfidd, Newtownbarry, 
1836. 3. Ball, Robert, Esq., LL. D., M. R. L A., 3, Granby-row. 
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1854. 4. BankB, John G., E8q.,'M. D., 29, l^iper IfcfriM-ffreef. 
1844. 6. Bective, Earl of, Headfirdf KOls, 

1855. 6. Barton, H. M., Eaq., SUmehoutef Donnyhrook. 
1855. 7. Byrne, GrifSn, Esq., 14, WtMlHandHraw, 
1844. 8. Byrne, Patnok, Esq., 27, 2bi6ot-«fre«f. 

1881. 9. Brady, Bight Hon. Lord CSiancellor, M. R. I. ▲., 26, Upper Pmhrohe-tt. 

1857. 10. Bandon, Bight Hon. Lord, CiuiU Bernard^ Co. Cork, 
1840. 11. CallweU, Bobert, Esq., M. B. L A., 25, Herherl-place. 

1884. 12. Ooker, Charles P., IL D., H. B. I. A., 7, Merriom-aquare, Wig*t. 

1855. 13. Clarke, Edirard, Esq., H. D., NatUmtd School, Lmeriei, 

1882. 14. Cnnan, W. H., Esq., 9, FUxmaiiam-plaoe. 

1858. 16. Clarke, William F., Esq., ClaromoHt, Gkumtmm, 

1846. 16. lyAicy, Katthew, Esq., li. B. L A., Anchor Bremery, Usher-itreet 

1849. 17. Dawson, William, Esq., 11, Momntjoy-cquare, EoMi. 

1855. 18. DomvOle, C. H., Esq., 41, Lower Gardmer-etreet. 
1849. 19. Downuig, Samuel, Eisq., C.E., 6, Trudty College. 
1889. 20. Dnncan, James, Esq., M. D., Famham Home, Futglue. 

1852. 21. Doyle, J. B., Esq., Marteilo-terraee, Samdymouni, 
1858. 22. De Yesd, Lord, Abbeyleix Houee, Ahbeyleix. 

1853. 28. VrxQltmAj PzofessoT, QmmkV College, Cork, 

1856. 24. Flamming, Lionel J., Esq., C. E., 2, ffenrietta-^reet, 
1853. 26. Ilanagan, Stephen W., Esq., FitzwiUiam^plaee. 

1857. 26. Farran, Charles, Esq., M. D., 9, Lower Mouat-etreet. 

1843. 27. Fitzwilliam, Earl of, F. R. S., F. S. A., Mortimer House, Halkin-etreet, 

London, 

1849. 28. Galbraith, Rev. Joseph A., F. T. C, D., M. R. L A., 8, TrtnUy College. 

1856. 29, Ganley, Pattick, Esq., 78, Capel-ttreet. 

1849. 30. Gyles, A. McGwire, Esq., SoMndere' Court, Kyle, Enniaeorthy. 
1853. 31. Geoghegan, Henry, Jnn., Esq., 41, Jtathmmet-road. 

1831. 32. Griffith, Richaid, LL. D., Bf. R. I. A., F. G. S.) 2, lUzwUliam-place. 

1852. 38. Gordon, Samuel, M. D., M. R. I. A., 11, Hume-etreet. 
1856. 84. Good, John, Esq., City-quay. 

1831. 86. Hamilton, Charles W., Esq., M. E. L A., 40, Lower Dominieh-etreet. 

1850. 36. Head, Henxy, Esq., M. D., M* R- L A., 28, Upper Momtt-itreet. 

1832. 87. Harrison, Robert, Esq., M. D., M. R. I. A., 1, Hume-etreet. 
1848. 88. Harvey, Professor, M. D., IL R. I. A., 40, IHniiy College. 
1884. 89. Hntton, Thomas, Esq., li. R. L A., F. G. S., 116, Summm^kUl. 

1853. 40. Hemans, George W., C. E., H. R. I. A., 10, Hutlamd-equare, Eait, 
1852. 41. Jellett, Rev. Professor, F. T. C D., M. R. L A., 6, Driniiy College, 
1842. 42. Jennings, T. W., Esq., M. R. I, A., F. G. S., BrowwOreet, Cork. 
1855. 48. Kavanagh, J. W., Esq., AptHey House, Bathminea. 

1855. 44. Kingsmill, Thomas W., Esq., 97, Lower Mouni-etreet, 
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Elected. 

1856. 45. Kinahan, John B., Esq., M. B., Seafiddnterrace, Dcmnyhrwk, 

1868. 46. Kinahan, George H., Esq., Setfield-^errace^ Domnybrook. 

1858. 47. Kingsmill, Heniy, Jan., Esq., 97, Lower Moumt-ttreeL 

1853. 48. KSrwan, John Stratford, Esq., 15, Merrum-aquare, 

1854. 49. Locke, John, Esq., 2, KaumgUm^^ptaeet JRaikmrnu, 

1831. 50. Lloyd, Ber. Hnmphxey, D. D., M. B. L A., 85, Drmitp CoOege. 

1854. 51. Longfidd, Ber. George, F. T. C. D., TrimUg CoUege, 
1856. 52. Lentaigne, John, Esq., H. D., Qrtat Denmark-tireet. 

1855. 58. MK/analand, Dominick, Esq., 12, FUxgObon-ttreet, 

1831. 54. M^onnell, John, Esq., Bf. D., 11 B. L A., 4, Gardiner*t-row, 
1852.' 55. ICac Donnell, Bev. Bichazd, D.D., ILRLA., Provost of T^rimty 

College, Dublin, iVowM<'« ^oii««, Drimify CoUege. 

1838. 56. Mallet, Bobert, Esq., C. K, M. B. L A., F. O. a, DehUU^ GUunevin. 
1849. 57. Biagoire, Thomas, Esq., 84, Uji>per Dominiek-Ureet, 

1837. 58. Mollan, John, Esq., M. D., M. B. L A., 8, FUtunUiam-iquaref North. 

1851. 59. M'DoweU, George, F. T. C. D., 6, THntty College, 
1854. 60. M'Arthnr, Alexander, Esq., Bootereiown, 

1858. 61. McCartney, George, Esq., Loviher Lodge, Balbriggan* 

1856. 62. M*Giiire, Joseph, Esq., C. E., KenUwoHh^egnare, Sathgar, 
1881. 68. Nicholson, John, Esq., M. B. I. A., Balrath Houte, Kelle. 
1856. 64. O'Brien, Octavios, Esq., 28, IRldare-Mtreet. 

1832. 65. Patten, John, Esq., Bogal Dublin Society. 

1843. 66. Petherick, John, Esq., Knoekmahon, Kilmacthomae. 

1852. 67. Pfgot, Bight Hon. Chief Baron, 11 B. L A., 52, Stephen'a-green. 
1856. 68. Bofainaon, Hartstong, Esq., 15, 8t, Jamee^t-terrace, Rathmines. 
1849. 69. Bowan, Archdeacon, A. 11, 11 B. L A., Belmont j TValee, 
1852. 70. Smith, Bobert, M. D., M. B. L A., 63, Ecdes'tireet. 

1852. 71. Sanders, Gilbert, Esq., M. B. L A., 2, Foeter-plaee. 

1854. 72. Scott, Bobert H., Esq., 2, Trinity College. 

1844. 78. Shirley, Evelyn J., Esq., Loughfiw, Carriekmaeroes, 
1849. 74. Sidney, F. J., LL. D., M. B. L A., 19, Herbert etreet, 

1856. 75. Salter, J. W., Esq., Museum ofPra^ieal Geology , Jermyn- street, London. 

1853. 76. Scott, William, Esq., 6, Leineter-etreet 

1832. 77. Wall, Bev. C. W., D. D., M. B. I. A., 20, Trinity College, 
1844. 78. Welland, Joseph, 48, l^tper Rutland-etreet, 

1836. 79. Worrell, John, Esq., C. K, 202, Great Brunswiek-etreet. 

1855. 80. Willis, Hamilton, Esq., Ballyeome Lead Works, Golden Ball, 
1849. 81. WiUock, Bev. William A., F. T. C D., Cleenish Rectory, EnniskiUen. 
1851. 82. Wright, Edward, Esq., LL.D., 43, Dome-street, 

1839. 83. Wynne, Bight Hon. John, M. B. I. A., Hazlewood, Co, SHgo. 

1833. 84. Wilson, Bobert M., Esq., Larkhill, Rathmines. 
1843. 85. Teates, George, Esq., M. R. I. A., 2, Grafton-street, 
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ASSOCIATES. 

1855. 1. Brownrigg, W. B., Esq., Addaide-road, 

1856. 2. Babington, W. D., Esq., Rodmek, Dundnim, 

1854. 8. Cochrane, D. C, Esq., 12, Lower Maun^leqM^nt-ttvenw, 
1856. 4. Fisher, John W., Esq., 18, IHnity CoUepe. 

1856. 5. Green, S.K., Esq., 170, Great Brunsunch'ttreet, 

1853. 6. Grainger, John, Esq., UnwereUy Muaettm. 

1855. 7. Gwynne, Robert, Esq., 18, Trinity CoUege. 
1855. 8. Geogh^an, Jacob H., Esq., 41, Hathminee-road. 
1855. 9. HewBon, Francis, Esq*, Fortfield, Boundtown, 

1855. 10. Johnston, Alexander, Esq., 28, Trinity CoUege, 

1856. 11. Martin, Charles, Esq., 38, Trimty CoUege. 

1854. 12. Magalre, John James, Esq., 40, Lower DomitUek-eireet. 

1855. 18. Richardson, John, Esq., 9, Trinity CoUege, 

1856. 14. Townsend, Edward, Esq., 83, Trinity CoUege. 

1855. 15. Waller, Arthur, Esq., 1, Jamet'e-gate, 

1853. 16. Wright £. Perdval, Flora VUle^ Donnybrook. 

1856. 17. Warren, James, Esq., 39; HuUand^quare. 
1856. 18. Galwa^r, William, Esq,, 11, Trin(ty CoUege, 
1856. 19. Griffith, James, Esq., 2, Rathminea-road, 
1858. 20. Kincaid, Joseph, Jun., Esq., 8, Herbert-gtreet, 
1856. 21. Martin, Thomas, Esq., 88, Triniiy CoUege, 

PRESENT STATE OF SOCIETY. 

Honorary Member^ 4 

Honorary Corresponding Memben, ... 3 

life Members^ 51 

Aimiial Meabers, * 85 

Associates, 21 

164 



No. II. 

SOCIETIES AND INSTITUTIONS ENTITLED TO RECEIVE THE 
JOURNAL OF THE GEOLOGICAL SOCIETY OF DUBLIN. 

Aberdeen, . University Library. 
Beij'Ast, . . Natural History Society. 

Queen*8 College Library. 
Bbistol, . . Philosophical Society. 
Cambbidob, . Philosophical Society. 

University Library. 
Vol. VIL Z 
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COBK, . . . 



DVBUK, • • 



Edikburgh, 



Galwat, . 

KnJUENNTy 

LXBIM) 

LiVBBPOOL, 

LOHDON, • 



Mahcrkstbr, 
St. AKDasw^s, 

FOKBION, . . 



Queen's CSoll^ge libnuy. 

Royal InsCittitioii. 

Gayierian Society. 

Boyal Irish Academy. 

University Library. 

Boyal DabHn Society. 

Natural Histoiy Society. 

Ordnance Sorvey library. 

Geological Survey of Ireland. 

University Philosophical Society. 

University Zoological and Botanical AssociatioD. 

Royal Society. 

Wemerian Society. 

Society of Arts. 

University libraiy. 

Queen's CSoU^ge libraiy. 

ArchflBological Society. 

Geological and Polytechnic Society of the West Riding of Yorkshire. 

The Literary and Philosophical Society. 

Historic Society of Lancashire and Cheshire. 

Geological Survey, Jermyn-^treei. 

British Museum. 

Society of Arts, John-street, AdelpkL 

Royal Sodety, Somenet Eduae, 

Royal Institution, Albemarle-street 

Geological Society, Somereei Some, 

Idnnean Society, Soho-equare, 

Geographical Society, 6, Charing Oroea, 

Civil Engineers* Institute, 25, Chreat Oeorffi^t-g^reetf Wettmimter, 

Royal Asiatic Society. 

Zoological Society. 

Athennum. 

literary Gazette. 

The Hon. the East India Company, JEast India E^uee. 

Geological Society. 

Institute. 

Bodldan Library. 

Ashmolean Society. 

University Libraiy. 

The Editors of Silliman's Journal of Scieaoe and Art, New York, 

Natural History Society, Boeton. 

Smithsonian Institute Ubnury. 

Canadian Institute. 
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jKro.nL 

BCEMBEBS ADDED. 



JLiJh Meniben^ 
G. V. Du Noyer, Esq. 
Alexander H. Haliday, Esq. 
Marcos Keane, Esq. 
Captain Molony, Madras Army. 
Bey. James M'lvor. 
Arthur B. Wynne, Esq. 
H. B. Medlicott, Esq. 

Annual Members, 
B^ht Hoa. Lord Bandon. 
Charles Farran, Esq., M. D. 
Lionel Flemming, Esq. 
John Good, Esq. 
Patrick Ganley, Esq. 
J. B. Kinahan, Esq., M. B. 



Joseph Magidre, Esq. 

Octavins O^Brien, Esq. 

H. Bobinson, Esq. 

J. W. Salter, Esq. 

John Worndl, Esq. 

John Lentaigne, Esq., M. D. 

Aasoeiatee, 
W. D. Babington, Esq. 
William Galway, Esq. 
S. N. Green, Esq. 
James Griffith, Esq. 
Thomas Martin, Esq. 
Charles Martin, Esq. 
Edward Townsend, Esq. 
James Warren, Esq 



LOST FBOM DEATH AND OTHER CAUSES. 



HoMrary Member* 
Veiy Eev. W. BucUand. 

Sbnorary Correeponding Member, 
John L. Kennedy, Esq. 

Annual Members. 
Frauds Codd, Esq. 
Patrick Fenlon, Esq. 
B. D. Gibbons, Esq. 
Bichard Hitchcock, Esq. 
John Moore, Esq. 
William Molvany, Esq. 
Alexander M'Mnllen, Esq. 
M. O'Grady, Esq. 
John Purser, Esq. 

Associates, 
John Alexander, Esq. 
B. Barton, Esq., C E. 



H. D. Crozier, Esq., R. E. 

Charles Colton, Esq., C. E. 

Edward Crofton, Esq. 

J. Hime, Esq., C. E. 

W. E. Hamilton, Esq. 

D. A. M*Cready, Esq. 

Charles Neville, Esq. 

W. H. Noble, Esq., R. A. 

T. Nolan, Esq. 

Wilton Oldham, Esq. 

Thaddeus O^Mahony, Esq. 

Jones Pigott, Esq. 

G. E. Reid, Esq. 

Robert C. Smith, Esq., R. A. 

R. Stewart, Esq. 

Total added, . . 
Total lost, ..... 



27 
28 



Lost, 
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Nd. IT. 

DONATIONS RECfilVED DUBIHG THE YEAR 1856-7. 
1856. 

Feb. 25. — Proceedings of the ABhmolean Society, 1855. Presented by the Society. 

Feb. 28. — ^American Journal of Science and Arts, No. 61. Presented by the Editor^. 

Mar. 4. — Jonmal of the Proceedings of the Linnean Society, VoL I., No. 1. Presented 

by the Society. 
Mar. 12.— Journal of the Society of Arts, Nob. 169 to 172. Presented by the Society. 
Mar. 12. — The Athensaam and Literary Oaasette for February, 1856. Presented by the 

Editors. 
Mar. 12. — Sermons in Stones. By Dominick M'CansUuid, Esq. Presented by the 

Author. 
Mar. 19. — Proceedings and Papers of the Kilkenny and South-East of Ireland Archno- 

logical Society^ Vol. I., Part 1, N. S., January, 1856. Presented by the 

Society. 
Mar. 28. — ^Twenty-first Annual Report of the Board of Directors of the Young Men's 

Mercantile library Association of Cincinnati, for the year 1855. Pf&- 

sented by the Association. 
Mar. 81. — ^American Journal of Science and Art, No. 62, March, 1856. Presented by 

the Editors. 
April 9. — Jonmal of the Society of Arts, Nos. 178 to 176. Presented by the Society. 
April 9. — ^The Athenseum and Literary Gazette for March, 1856. Presented by the 

Editors. 
April 9. — ^Fifty copies of the Society's JouAial, Vol. VII., Part L Presented by Pro- 
fessor Haughton. 
April 16.— The Mimng Jonrnal, Nos. 1075 and 1076. Presented by the Editor. 
May 14.— Journal of the Sodety of Arts, Nos. 177 to 181. Presented by the Society. 
■^g^y 14. — The Athenteum and Literary Gazette, April, 1856. Presented by the 

Editors. 
May 14. Proceedings of the Royal Geographical Society of London, Nos. 1 and 2. 

Presented by the Society. 
May 14. — Notices of the Meetings of the Members of the Royal Institution of Great 

Britain, Part V. Presented by the Institution. 
May 14.— The Solar and Lunar Diurnal Tides on the Coasts of Ireland. By the Rer. 

Samuel Haughton, M. A. Presented by the Author. 
May 16. Third Report of the Commissioners for the Exhibition of 1851, to the Right 

Hon. Sir George Grey, Bart. Presented by the Commisidoners. 
May 28.— Report of the Twenty-fourth Meeting of the British Association for the Ad- 
vancement of Science, held at Liverpool, in September, 1854. Presented 

by the Association. 
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May 38.-^PvoM6diBg8 nd P^fMrt of the Kilkeiiny and Sonth-Eaat of Irdand Arehcolo- 
gical Society, March, 1856. Prasentcd by the Society. 

Vaiy 31.^The Iflidiig Jonraal, Noi. 1081, 1088. rrownted by the Editor. 

May 31 — ^The Irish Reporter, No. 5. Presented by the Editor. 

Jnoe 11. — The AtiMottiim and litenuy Gaxette, Blay, 1868. Presented by the 
Editon. 

June 1 1.— >Joiimal of the Sodety of Artf^ Nof < 182 to 186. Presented by the Society. 

June 1 !.-« Jonnal of the Prooeedings of the linnean Society, YoL L, No. 2. Presented 
by the Sodety. 

Kor. 12.->->Tblrty-ilfth and TUrty-sizth Reports of the Goondl of the Leeds Philosophi- 
cal and Uterary Sodety, 1854^. Presented by the Society. 

Nov. 12. — ^Beport of the Proceedings of the Geological and Polytechnic Sodety of the 
West Ridhig of Yorkshire, 1844-5 and 1855. Presented by the Sodety. 

Not. 12« — ^Transactions of the Historic Society of Lancashire and Cheshire, Vol. VIIL, 
1856. Presented by the Sodety. 

Nor. 12. — ^Proceedings of the Lmnean Society, Nos. 61 to 66, with the Address of 
Thomas Bell, Esq., V. P. B. S.» President, and a List of the Sodety, 1855. 
Presented by the Sodety. 

Nov. 12. — Proceedings of the Royal Geographical Sodety of London, Nos. 8 to 5. Pre- 
sented by the Sodety. 

Hoy* 12.-^Notices of the Meetings of the Members of the Royal Institution of Great 
Britain, Part VL Presented by the Institution. 

Nor. 12 Proceedings of the Zoological Sodety, Nos. 258 to 809. Presented by the 

Sodety. 

Nov. 12. — ^Athensum, June to October, 1856. Presented \jiy the Editor. 

NoY. 12. — ^literary Gazette, June to October, 1856. Presented by the Editor. 

NoY. 12. — Journal of the Sodety of Arts, Nos. 187 to 207. Presented by the Sodety. 

Nov. 12. — Proceedings of the Literary and Philosophical Sodety of Liverpool, No. 10. 
Presented by the Sodety. 

Nov. 12. — The American Journal of Sdence and Arts, No. 65. Presented by the 
Editor. 

Nov. 12. — Journal of the Proceedings of the Linnean Sodety, Vol. I., No. 8. Presented 
by the Sodety. 

Nov. 12.— Quarterly Journal of the Geological Sodety of London, Nos. 44, 45, 46. 
Presented by the Sodety. 

Nov. 12.— Address delivered at the Anniversary Meeting of the Geological Society of 
London, on the 15th of February, 1856, by John William Hamilton, Esq., 
President of the Sodety. Presented by the Author. 

Nov. 12. — ^The American Journal of Sdence and Arts, No. 64. Presented by the Editor. 

Nov. 12. Proceedings and Papers of the Kilkenny and South-East of Irdand Archsolo- 

gical Society, May and July, 1856. Presented by the Society. 

Nov. 20. Proceedings and Papers of the Kilkenny and South-East of Ireland Archaeolo- 
gical Society, September, 1856. Presented by the Society. 
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Nov. 20.— Prooeedinga of the Academy of Natural Sciencea of Philadelphia, Januaiy, 
1856. Preaented by the Academy. 

Not. 20. — List of Foreign Correapondenta of the Smithaonian InatitatioD, May, 1856. 
Preaented by the Inatitudon. 

Not. 20. — A Notice of the Origin, Progreaa, aod Preaent Condition of the Academy of 
Natural Sciencea of Philadelphia. Presented by the Academy. 

Not. 20. — ^A List of the Council and Officers of the Society for the Encouragement of 
Arts, Manufacturea, and Commerce, London. Preaented by the Sodety. 
1857. 

Jan. 1. — ^Memoirs of the Geological Survey. British Organic Remaina, Decadea 4, 5, 6, 
and 8. Beoords of the School of Minea, Parts I. and lY. Report on Devon, 
by Sir H. De La Becfae. Fossils in Devon, by Phillips. Mineral Statistics 
for 1854-0. The Iron Orea of Great Britain, Part L Presented by Sir 
Roderick J. Mnrchison, from the Museum of Practical Geology and Geo- 
logical Survey Office. 

Jan. 1. — Proceedings and Papers of the Kilkenny and South-East of Ireland Arcfaeo- 
logical Sodety, Vol. I., No. 6, New Series, Nov. 1856. Presented by the 
Society. 

Jan. 1. — The Geological Map of Malta and Gozo, engraved from the Survey of the 
Earl of Dude and Captain Spratt, R. N. Presented by Lord Panmure, Se- 
cretary of State for the War Department, through Lieut-Col. James, B. N. 

Jan. 1. — The Geological Map of Ireland (in 6 parts). Presented by R. Griffith, Esq., 
LL.D. 

Jan. 1. — ^The Journal of the Natural History Sodety for 1855 and 1856. Presented 
by the Sodety. 
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* The ballot being closed, the following gentlemen were deckieddoly 
elected upon the Council for the ensuing year : — 

LOBD TAIiBOT DB XALAHIDB. 

1. BOBBRT MALLET, a B., M. B. L A. 

% BDWABD WBIOHT, LL.D., X. R I. A. 

8. JAMBS JTJOHir, M. D., M. R. L A. 

4. PBOrBSSOB HABYBT, M. D., M. R. L A, 

6. XBF. BUMTHRET LLOTD, D»D., 8. F. T. a D. 

€ttvamtxi : 

OILBIWT 8AKDBB8, BSQ., M. R. I. A. 
r. J. BIDHBT, LL.D., M. B. L A. 

BBT. ntOFBSSOB HAUOBTOB, F. T. C D. 
JOSEFS BDRB JUKBS, B8Q., K. B. I. A. 

BOBKRT BALL, LL.D. 

JOHN MAGDONBBLL, M. D. 

BOBEBT OALLWELL, BSQ. 

BICHABD OBIFFITB, LL.D. 

BEY. J. A. OALBBATTHi F. T. O. D. 

JOHH KELLT, BSQ. 

OEOBOE M^DOWBLL, F. T. O. D. 

8AMUBL DOWNING, LL. D., O. B. 

BEY. OEOROE LONOFIELD, F. T. O D. 

SAMUEL GOBDON, M. D. 

JOHN B. DOTLB, BSQ. 

DOMINICK M*OAUSLAND, BSQ. 

J. B. XENAHAN, M. B. 

O. Y. DU NOTEB, BSQ. 

ALBZANDBB H. HALIDAT, ESQ., M. B. X. A. 
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GEOLOGICAL SOCIETY OF DUBLIN, 

FEBRUARY 11, 1867, 

BY 

LOBD TALEOT VE MALAHIDE, 

PRESIDENT OF THE SOCIETY. 



(jEHTLEMEir, — ^Iii reviewiiig the state of our Society durmg the past 
year, although it is satisfactory to find no retrogression, I should have 
wished to be ahle to congratulate you on a larger accession of new mem- 
bers. TJpoiL the whole, we have one member less than last year, though, 
as the loss is principally in Honorary, Corresponding, and Associate 
Members, we have in reality a gain of nine Ordinary Members. I trust 
that at the meeting of the British Association in this city steps may be 
taken to enable us to enlarge the sphere of our operations. ^ 

Among the losses we have sustained, that of our Assistant Secretary, 
Ur. Bichard Hitchcock, is much to be deplored. You all know how 
much we are indebted to his attention to the affairs of our Society, to 
his pimctuality and zeal in carrying out its objects. He was possessed 
of a very refined mind, and had acquired a very considerable proficiency 
in various branches of literature, particularly ArchaBology, with which 
our science is so nearly allied; and, doubtless, if he had been spared, we 
might have anticipated receiving many valuable contributions from his 
pen. 

We have also to deplore the loss, by death, of one of our Honorary 
Corresponding Members, John S. Kennedy, Esq., C.E., who died in India, 
when on his way to Singapore to recruit his failing health. This gentle- 
man was a gold medallist of the University of Dublin, was subsequently 
attached to the Irish Geological Survey, and afterwards to that of India, 

Vol. VII. 2 A 
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wbicli post, unfoTtunately, he did not live to enjoy for a length of time 
sufficient to develop the results which his known zeal and skill in Greo- 
logy would probably have led to. 

Greological science has also to regret the removal by death of the Very 
Bev. Dean Buckland, to whose exertions the early progress of English 
Geology was so largely dua His loss is felt wherever the science of 
Geology is cultivated, and the detailed account of his labours wiU natu- 
rally be given by the President of the Greological Society of London, of 
which he was so distinguished an ornament. 

Our papers continue to be most valuable, and we have during the 
past year published a larger amount of them than any previous year, 
owing to the liberality of the Board of Trinity CoUege, and other reasons 
which have been adverted to in the Report of the CounciL It is not my 
intention to give a detailed summary of all the papers written by our mem- 
bers and associates ; but there are some of so great importance that it is 
due to the interests of Science not to pass them over in silence. In the first 
place, our thanks are due to the patriarch of Irish Greology, Br. Griffith, 
for the new edition of his "Irish Geological Map," which has jnst issued 
fi*om the press. It would be presumption on my part to attempt an eulo- 
gium on this great work, now in the possession of an European reputation. 

Mr. Kelly's paper on the Palaeozoic Eocks of Ireland is a most valu- 
able one. With his accuracy and perseverance, great light must be 
throtni on the relations of these difficult rocks. Ke states that the Irish 
Old Bed Sandstone is distinct from the Brownstone of the south (which 
is, according to him, a member of the Silurian formation), and that it is 
found always uncomformable to these underlying strata, but conformable 
to the coal-measures above. The conclusions he draws, both fix)m 
stratigraphical grounds and from a comparison of the fossils contained in 
it, are, that it is an integi:pl part of the Carbonif<»x)us System, and does 
not, as contended by Sir Charles Lyell, with regard to the British De- 
vonian rocks, constitute a passage or gradual change from the Silurian 
to the Carboniferous System, and partake of the nature of both in fossils 
as weU as rocks. Mr. Haughton's paper on the Lower Carboniferous Beds 
of the. Peninsula of Hook, in the county of Wexford, strongly confirms 
Mr. KeUy's views. This is one of the most important questions affecting 
Irish Geology, and one to which I request your continued and earnest 
attention. 
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Dr. Einahan has added considerably to our knowledge of the organic 
remains contained in the Cambrian strata by his observations <mi the 
Bocks of Bray Head, where he has discovered the traces or burrows of 
some ftnnelidan borer. This discovery is particularly interesting, as 
these tracks are associated with the Oldhamia, which are found most 
abundantly both above and below them. With this subject is most 
closely connected the paper of Mr. Salter, who, in the Proceedings of 
the London Geological Society, describes various fossils which have 
been found by him in the Longmynd roeks of Shropshire. They c^sist 
of:— 

1 . Markings resembling the holes of marine worms. They are very 
numerous, and are always parallel in pairs ; also tracks of worms. 

2. A new kind of Trilobite, by him named Palaopyge Baimayi, This 
appears tolerably well defbied, and is the most interesting Cambrian 
fossil yet discovered. He also found marks strongly resembling rain- 
drops and ripple-marks, which point out to littoral action and exposure 
to the atmosphere. These diBcoveries form a new era in the history of 
the Cambrian formatioQ. 

Thsa^ is also another subject which has been treated with his uiual 
ability by our Secretary, Mr. Haughton ; and, although the detailed 
results have been communicated directly to th£ London Society, they 
are so important, and the manner in which he has conducted this latterly 
much neglected branch of inquiry, Miiieralogical Geology , reflects so 
much credit on our Society, that I am sure you will be glad to hear 
some of the conclusions to which his analysis leads. The title of his 
paper is — '^ A Detailed Analysis of the Granites of the S.E. and N.E. of 
Ireland." From this it appears that — 

1. Li the S.£. of L:«land the granites may be classified by the pre- 
ponderance of potash over soda, and vice versd. 

2. The granites of the main chain and of Camsore are potash gra- 
nites. 

3. The granites of the intermediate groups are soda granites, and 

reducible to two types — 

a. The Croghan Kinshela granite. 

b. The soda granite proper. 

4. The potash and soda granites differ fiom each other in a regular 
manner in respect to the other constituents, as well as in respect to the 
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alkalies, — the most strildiig difference being the deficiency of silica in 
the soda granites, this deficiency being made np by the addition of per- 
oxide of iron and lime ; and the increase of the specific gravity of the 
soda granites. 

The granites of the N.E. consist of the granites of the Monrne, Car- 
lingford, and Newry districts. 

1. The Moume granite, on being analyzed, shows a striking resem- 
blance to the potash granite of Leinster, except in containing 3 per 
cent*more quartz. This excess of silica is accompanied by a filing off 
of the lime and magnesia. 

2. The granites of the Carlingford district are of two varieties, both 
containing a preponderance of potash. The first yariety is very like 
in composition to that of the main chain of Leinster. The second is 
quite different, both physically and mineralogically. It contains anor- 
thite and hornblende, but no mica. Indeed, it may be called a kind of 
syenite. 

3. Newry granite. There are in tiiis vicinity two kinds of granite. 
Taking a line nearly N.S. through Newry firom (Joragh Wood through 
Wellington Inn on the south to Jonesborough, soda granite is found to 
the north of Newry, and potash granite to the south. 

I may add that, with reference to the age of these rocks, the reviewer 
of Ansted's " Elementary Geology" (" Natural History Eeview,'* 1857, 
p. 26) classifies the Irish granites as follows : — 

1. Granite of Leinster, post-SiLunan, but ante-Carboniferous. 

2. Granite of Down, post-Carboniferous. 

3. Granite of Donegal, Carboniferous. 

He also adds that the Cornish granite is also carboniferous. 

The advance of foreign Geology continues progressive, although I am 
not aware of any new fields having been lately opened. The survey of 
India is going on satisfactorily, and, in unison with the railway system, 
will do much to develop the immense natural resources of that rich 
country. In Australia, also, much additional information is gradually 
obtained. It may be said that the gold mines have acted in the most 
powerful manner to stimulate the scientific tastes of our antipodean 
countrymen. From the Cape, also, we are continually receiving in- 
teresting details of the extensive chalk formation which runs through 
the district of Fort Natal The beautiM and accurate G^logical Map 
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of Europe, just published by Sir Eoderick Murchison, is a great addition 
to the obligations which we are under to that indefatigable philosopher, 
and ought to be on the table of every student of Geology. 

A remarkable paper has been read at the London Geological Society 
by Mr. Sharpe, on the last elevation of the Alps. He contends that 
there can be distinctly traced throughout the Alps three lines of erosion 
on the sides of the mountains, viz. : — 

1. At from 9000 feet to 9300 feet above the sea. 

2. At about 7500 feet above the sea. 

3. At about 4800 feet above the sea. 

Erom the uniformity of these lines, he concludes that the action 
must be due to the sea, and not to lakes. 

In confirmation of these views, he examined the lines of watershed 
traceable in the excavation of the valleys. He finds them to range 
from 9000 feet {mer de glace) to from 2500 feet to 2600 feet above the 
level of the sea. There is also a great amount of alluvium formed in the 
Alpine valleys, and which has been excavated into terraces. These 
range at a considerably lower level, from about 3190 feet to 1000 feet 
above the sea. 

The commimications of Mr. Binney on the Permian Kocks of Scot- 
land (to which formation he considers the red sandstones of the West 
of Scotland, with the exception of the Annandale beds, to belong) ; of 
Messrs. Plant and Brodie, on the Keuper Beds of Leicestershire and 
Warwickshire, — ^illustrate the connexion between the British and Con- 
tinental formationa There has also been made an important discovery 
in Aberdeenshire of neocomian fossils. It appears that flint and green- 
sand, containing greensand fossils, have been found in that county, and, 
what is still more remarkable, some of the fossils resemble more those of 
Scandinavia than of Great Britain. This points to a connexion between 
the northern cretaceous system and that of Scotland. 

A further attempt at subdivision of the Oolite formation has been 
made by Dr. Wright, who contends, on very good grounds, that the 
lower oolite sands, which reach a considerable thickness in the south 
and midland districts of England, really belong to the upper lias. He 
comes to these conclusions chiefly on comparison of the fossils with those 
of Belgium, France, and Germany. Immediately above these sands 
there is a very remarkable bed, called the Cephalopoda bed, which has 
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a considerable persistence throngh the district, and whose fossil shaye 
decidedly a liassic character. 

With respect to FalBdontology, I have already alluded to the most 
important discoveries of new fossils in the Cambrian strata of England 
and Ireland, by Messrs. Salter and "Kinahan. 

Professor Owen, in the twelfth volume of the ^'Proceedings of the Lon- 
don Geological Society/' describes a skuU of the musk ox, found in a 
gravel quarry near Maidenhead, and the original fossil is now preserved 
in the Musetim of the College of Surgeons. It does not appear to differ 
very much from the living variety of the musk bufialo. 

The same distinguished naturalist describes the tMa of a very re- 
markable gigantic bird, nearly the size of the ostrich, £>und in the lowest 
bed of the Paris Cdleaire grassier , resembling the Dinomis Oassuarinus 
and other extinct birds in some respects, the gallinaceous birds in 
others — a new distinct genus. He gives it the name of Gastamis Fa- 
risiensis. 

He also describes, in the same volume, a remarkable collection of 
mammalian remains, from the red clay of Suffolk, which he pronounces 
to be, for the most part, of Miocene date. Among these are extinct spe- 
cies of Ehinoceros, Tapir, Wild Boar, Horse, Mastodon, Decranoceros 
(an extinct deer), FeHs, Canis, Bear, and several genera of Getaoea. 
However, the most interesting discovery to us is that of a bone of the 
left antler of a deer, resembling the Megaceros Hib&micus, This would 
give the animal an immense range, from the Miocene almost to our 
times. Pro&ssor Owen also mentions that this animal has been found 
in the Pleistocene brick-earth of Essex. 

I cannot conclude without drawing your attention to a most valua- 
ble treatise by Mr. Dominick M'Causland, which has been published 
during the year, and is entitled ''Sermons on Stones." I have perused it 
with great interest ; and, although he does not profess to have made any 
discoveries of new facts, the views he adopts are original, and illustrated 
in a clear and eloquent style. 

Starting from the proposition that — ''Whatever has been written 
under the Divine inspiration cannot be inconsistent with anything 
created by the Divine Hand — God is truth, and His Word cannot be re- 
fated by His works," — ^the chief difficulty is the precise meaning of the 
word ''Day." 
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Buckland and Chalmers haye taken it in » natural sense, and ^ave, 
therefore, contended that Moses' narrative was not an account of the 
events which occurred from the begioning of the Creation, but only of 
certain events which occupied the period of the six natural days that 
preceded the birth of Adam. 

Mr. M'Causland explains it as a period of indefinite duration, in 
which sense it appears to be frequently used in the sacred volume. 

He details accurately the different steps of the Creation (except that 
he could not be aware of the important recent discoveries in the Cam- 
brian strata), and shows how everything came in its regular order until 
the creation of man. It is a most valuable addition to our works on 
jN'atural Theology ; and I trust that so much progress has been made in 
our science, that neither the enemies of Eevealed Eeligion, nor the almost 
equally dangerous advocates of tintenable interpretations of the Bible, 
will be able to rest their arguments on the unsoundness or contradictions 
of geological theories. 

WEDNESDAY EVENING, MARCH 11, 1867. 

Db. Cboxeb in the Chair. 

The Society met on the above evening, when the following gentlemen 
were elected members : — 

1. Alexander Tate, Esq., C.E., Santry; 2. Geo. Fhayre, Esq., C.E., 
Sandymount. 

The reading of Mr. John Kelly's x>aper on the Subdivision of the 
Carboniferous Formation in Ireland was continued, and the discussion to 
which it gave rise was postponed until the meeting in the month of 
ApriL 

The Eev. Fbofessob Eaughton also communicated the following — 

NOTES TO JLCCOVPAirr FIGTIBBS OF SOME DISTOBTEB FOSSILS FBOM THE 

CLEAVED BOCXS OF THE S0T7TH OF TBELATO). 

In a short paper published by me in the *' Philosophical Magazine" for 
December, 1856, on Slaty Cleavage and Distortion of Possils, I have es- 
tablished the following laws fi:om measurements made on fossils dis- 
torted by cleavage : — 
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1st Law. — If the trace, or intersection of the plane of eleamge and 
plane of bedding he drawn, the greatest dietortion or elongation ofthefomU 
lying in the plane of bedding ia parallel to this intersection, (Page 410.) 

2iid Law. — The distortion of fossils produced hy cleavage, estimated in 
a given direction, such as parallel to the intersection of the planes of cleav- 
age and bedding, varies with the angle between these planes, being greateA 
when the angle is greatest, and least when the angle is least, (Page 411.) 

3rd Law. — The compression in a cleaved rock is greatest in a direction 
perpendicular to the planes of cleavage. 

As many persons, not familiar with the appearance of fossils distorted 
by cleayage, have felt some difficulty in following the argument of that 
paper, I have thought it desirable to give to this Society a few illustra- 
tions of the distorted fossils of the south of Lreland. 

I should first premise that in the two plates containing the figures 
of the fossils the horizontal line is supposed to be the intersection 
of the planes of cleavage and bedding, and the vertical line is the 
dip of the bedding in most instances, and never deviates far firom that 
line. 

What I call the Distortion of a fossil is the quantity — 

In this expression the fraction m : n represents the ratio of the hori- 
zontal and vertical measurements of the figures as actually observed in 
their distorted condition ; and the fraction Jf:iV represents the ratio of 
the same lines when the fossil is in its natural or undisturbed form. 

In Plate VI. the Figures 1, 1a, 1b, Ic, represent fossils distorted by 
cleavage. 

Fig. 1 is Orthis erenistria from the Carboniferous Slate of Ardo- 
ginna, Co. Waterford, with its hingerline perpendicular to the in- 
tersection of cleavage and bedding. 
Fig. 1a represents the same fossil from the Carboniferous Slate of 
Carrigaline, Co. Cork, with its hinge-line drawn out in the line of 
intersection of cleavage and bedding. 
Fig. 1b is a fossil from the same locality as the last, viz., Carriga- 
line ; but so changed by cleavage, both in and perpendicular to 
the plane of bedding, as to be hardly recognisable. I name it, 
with considerable hesitation, Productus caperatus. 
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Fig. Ic is a beautiM specimen of Miamphdluspentanguhtus, distorted 
by cleavage, firom Little Island, Go. Cork, where these distorted 
fossils occur in great abundance in limestone, and have been fre- 
quently, from their form, described asEUipsolithes, and considered 
as quite distinct from Euomphalus. 
In the Pigs. 2, 2a, 2b, 2c, the artist has reduced the distortion in the 
proportion of 5 : 4. In Plate VII., Figs. 3, 3a, 3b, 3c, the distortion is 
reduced in the proportion of 5 : 3 ; and it is evident to geolc^ts ac- 
quainted with these fossils that this reduction of their distortion has 
nearly restored them to their natural shape. In Figs. 4, 4a, 4b, 4c, the 
reduction of the distortion is continued in the proportion of 5 : 2 ; and it 
is very instructive to observe that it has now become a distortion in the 
perpendicular direction, causing Figs. 1 and 1a to change characters in 
becoming 4 and 4a. 

It is to be remembered that such specimens as 4, 4a, 4c, could not 
occur in practice, with the intersection of the planes of cleavage and 
bedding in the horizontal line. In fact, in the Figs. 1 and 2, the line of 
intersection of planes of cleavage and bedding is horizontal ; in Fig. 3 
there is either no cleavage, or its plane coincides, or nearly coincides, 
with that of bedding; and in Fig. 4 the line of intersection of planes of 
cleavage and bedding must have become at light angles to its former po- 
sition, and be supposed vertical 

Since publishing the paper alluded to above, I have read with care 
the various papers published on the subject of cleavage by Mr. Sorby, 
and feel most happy to bear my testimony to their great value. His 
methods of research are quite different from my own ; and I am glad to 
leain that ihe few results I have obtained independently, from the con- 
sideration of the distortion of fossils, confirm several of his results, which 
were obtained pnnoipally from microscopic examinations of cleaved 
rocks. One of the most interesting of our agreements relates .to the 
great amount of compression occasionally occurring in cleaved rocks, 
which I have shown to amount to 10 and 11 degrees of relative com- 
pression at Tintagel and Gtarth — ^an amount of relative compression con- 
sistent with Mr. Sorby's observations, who has commonly observed 6 de- 
grees of compression in well-cleaved rocks. There are several points of 
difference between my results and those of both Mr. Sharpe and Mr. 
Sorby, which will, no doubt, be cleared up by ftirther research. The 
Vol. VII. 2 B 
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chief discrepancy between ns is the following: — ^Both Mr. Sorby and Mr. 
Sharpe have observed an elongation in the line of dip (of cleavage ?) ; 
an appearance which I have not fonnd in any case, except that of South 
Fetherwin, where it exists, but to a very small extent, and can only be 
discovered by calculation, as it is not sufficiently decided to be very sensi- 
ble by direct observatLons. 

OV THE SUBDIVISIOK OF THE GABB0NIFBB0T7S FOBMATIOK OF TBELANB. 

BY JOHN KELLY, ESQ. 

In the present paper I mean to treat of the several subdivisions of 
the Carboniferous formation in Ireland. "While my chief obj ect is to draw 
attention to one or two of those subdivisions, especially the supposed 
calp of Dr. Griffith, and in this case having, according to my views, to 
deal with an imaginary band of rock, I must be more particular than if 
I had a real tangible subject, which, in one part; of the country, could be 
compared with other parts of the system. I mean to show that every- 
where in Ireland this rock is mentioned as existing, it is a group of an- 
other part of the formation that is mistaken, and introduced into that 
place. 

Before I proceed further, I will here observe, that it is not without 
some reluctance I stand up in this place in opposition to the views of Dr. 
Griffith — a gentleman with whom, I may say, I spent my whole Hfe, 
and with whom I gained my own geological experience. He would be 
one of the first himself to join in correcting an error, if he were convinced 
of that error. Prom the great desire there appears to exist among geo- 
logists of eminence, within the last dozen years, to have the honour of 
founding new systems, and the confusion and drawback to the progress 
of the science consequent upon it, I believe there is no really good, un- 
exceptionable system of the classification of rocks yet arrived at in Geo- 
logy. It is a new science with us aU ; and many of its facts are capable 
of two or more interpretations. One man may account for a fact dif- 
ferentiy from another ; and it is from conclusions drawn from the expe- 
rience and views of different persons, in several countries, that we may 
expect to arrive at a satisfactory settlement of opinions on the subject. 
My convictions happen to be different from those of Dr. Griffith on the 
subject of his calp ; and, however unwilling I may be to diffier from 
him, it appears to me to be the duty of every member of this Society, 
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when, he examines a district, to give to the Society the result of his own 
experience, no matter with whom he may differ or agree. 

This calp is a new subject in Geology. It was not known in any 
other part of Europe, until it got ** a local habitation and a name" from 
Dr. Griffith in Ireland. Yet, it has not been questioned by any geologist, 
but accepted at his word, apparently because he was the most eminent 
teacher of the science in the country, at a time when it was in its in- 
fancy. The opinion regarding it was formed almost in the first days of 
geological knowledge, about the years 1810 to 1818, and before organic 
remains had been applied to the identification of strata, and, therefore, 
cannot be supposed to be abore suspicion. It appears to me to be a yery 
important subject, as it involves the great question — ^whether above 1 700 
square miles of country, coloured on the Geological Map as calp, be not 
the rocks of the Coal formation, as I believe them to be, and may not 
have, in some places, a sufficient accumulation of the strata to contain 
coal ? At aU events, inquiry regarding it will be useM to the science 
we have joined together to cultivate, either in getting altered what may 
be erroneous, or in establishing the views already entertained. 

Mr. Eirwan, a man of some repute iu science in Dublin about the 
year 1 800, was the first who gave any account of a black argillaceous lime- 
tone, got at Donnybrook, Eathgar, and other places in the vicinity of 
Dublin, to which he gave the name of Calp. His, however, was a mi- 
neralogical notice, and bore no reference to any geological group. 

Dr. Griffith adopted the name, and gave the rock an important po- 
sition in G^logy, by TnalciTig it a subdivision of the Carboniferous for- 
mation. He divided the mountain hmestone into three parts— -the lower 
limestone, the calp, and the upper limestone. The localities where these 
subdivisions occur are shown on Ihe several successive issues of his Geo- 
logical Map, and its position in the Carboniferous formation may be seen 
in the explanatory section at the bottom of the Map. 

In the Beport of the Bailway Commissioners for Ireland, 1 838, there 
are several Appendices. The first of these is an '' Outline of the Geo- 
logy of Ireland,*' written by Dr. Griffith, who was one of the Commis- 
sioners. In this document we have his matured views of the calp de- 
scribed ; but, as it is not in the hands of many, and may not ever be re- 
printed, I shall make a few quotations, fb show on what data those views 
aie founded. As I shall have occasion to reply to some of the paragraphs 
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of the " Outline'' which I will quote, I think it well to number the ex- 
tracts as I proceed, for sake of reference. At page 8, and a few of the 
succeeding pages of this Outline, is giren his subdivision of the Carbo- 
niferous formation, in substance as follows : — 

1. ''Of the Secofbabt Bocks. — ^We neztproceedtothe consideration 
of the great interior vallej, which is entirely composed of secondary 
rocks, consisting of the Old Bed Sandstone, Carboniferous Limestone, and 
Coal, and its accompanying strata." 

2. '' As far as our present knowledge extends, the following, in an 
ascending series, appears to be the order of succession of the different 
groups or assemblages of rocks belonging to each period of deposition : — 

" I. Yellow sandstone, limestone, and shale. 
** TL, Lower limestone. 

''in. Impure argillaceous limestone, called calp, black shale, and 
sandstone. 

" IT. Upper limestone.'' 

3. " Loweb Limestone. — ^This division forms by much the most ex- 
tensive portion of the series in Ireland. In the northern counties of 
Fermanagh, Cavan, Leitrim, and Boscommon, it is in part covered by 
the upper division of the series, but in the midland and southern coun- 
ties, with the exception of the calp valley of the counties of Dublin, 
Meath, and Westmeath, it forms the surface rock throughout the greater 
portion of the limestone country." 

4. "Calf, or black shale series. — The name 'calp' was given by 
Mr. Eirwan to the black argillaceous limestone of the neighbourhood of 
Dublin, which alternates with black shale, and contains flattened sphe- 
roids of pyritous clay ironstone. In some districts the lower beds of 
this series consist of altemations of sandstone, shale, and limestone, 
more or less pure ; in others, the sandstone is wanting, but the upper 
beds in all consist of thin, alternating beds of impure Hmestone and 
shale. In some localities the lower beds, in addition to the sandstone 
and shale, contain indications of carbonaceous matter ; and impure beds 
of coal, varying in thickness from half an inch to two inches, have been 
observed : which circumstance, as in the case of the yellow sandstone, 
has led to so many fruitless trials for coal." 

5. Page 10. — " The thickneAs of the calp series, where frilly deve- 
loped, is very considerable. On the north-west coast of the coimty of 
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Leitrmi it exceeds 1700 feet ; though in the county of Gavan, between 
Beltarbet and Ballyconnell, it is not more than 400 feet." 

6. Page 11. — "This division is much more ftilly developed in the 
northern districts of the Carboniferous Limestone than in the midland or 
Boutbem ; and it was solely from the clear exhibition of their strata, as 
seen in the precipitous cliffs of the remarkable Carboniferous mountain 
district of the counties of Sligo, Fermanagh, Cavan, Leitrim, and iBiOs- 
conunon^ that the subdivision of the series has been attempted." 

7. Page 11. — "The calp and shale division is, perhaps, best deve- 
loped on the west coast of the counties of Leitrim and SUgo, between 
Ballyshannon and Benbulben. In this Hne of section, the strata dip to 
the southward at an angle of from 2° to 5^ from the horizon. The lower 
limestone of Ballyshannon is succeeded by beds of black shale, contain- 
ing balls of clay ironstone interstratified with impure argillaceous lime- 
stone. These beds continue as far as the parallel of Bundoran, where 
they are succeeded by a series of alternations of gray, and occasionally 
reddish-gray sandstone and black shale, with argillaceous limestone. 
Borne of the sandstone beds contain casts of Calamites enveloped in 
coaly matter; and some thin but irregular beds of coal have been ob- 
served, though none worth working have been discovered; and from 
the nature of the country it is improbable that any such do exist. 
These beds are succeeded by alternations of black shale, with impure 
a]^;illaceous limestone or calp, which form the precipitous cliffs of 
Bartry mountain facing the west, and which near the summit are 
capped by the upper or splintery limestone." 

8. Again, at page 10. — "Excepting in the northern counties, where 
the succession of the limestone series is fiilly and clearly developed, it 
is almost impossible to determine with any precision on the point where 
the lower limestone may be said to terminate, and the calp or the upper 
limestone to commence. In many localities of the midland and southern 
counties, the black shale or calp series is altogether wanting, or it occurs 
BO sparingly that without a laborious and minute examination it will 
not be detected." 

9. Page 11. — "It would be tedious, and almost endless, to enter 
into a particular description of the numerous localities in which the 
calp series occurs in the north of Ireland : at present we need only ob- 
serve, that the shale district, extending from Emyvale in the county of 
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MonaghaUy to Brookborough in the county of Fennanagh, known by 
the name of the Slieve-Beagh Mountains, has long been considered 
to be the true Coal foimation, and sanguine expectations have been 
entertained of the discovery of workable beds of coal; but having 
ascertained that in the order of succession it forms a portion of the 
calp series, it appears very improbable that these espectaticms will be 
realized." 

10. Page 11. — ''Upfeb on SpiJirrEBT Lmsrora. This rock is of 
comparatively rare occurrence in Ireland, and its snperflcial extent is 
insignificant. Owing to its containing ihe greater number of the fossil 
organic remains which occur in the lower limestone, it is difficult in 
some localities to distingniflh between them, particularly where the calp 
series is wanting, which frequently happens." 

11. Page 12. — " In the valley of the Barrow at Carlow, where the 
whole Carboniferous Limestone series of the south is clearly developed, 
it would appear that the calp or black shale division is* wanting ; and 
that the upper limestone rests directly on the black marble beds of the 
lower." 

12. Page 12. — '' In Belmore mountain, the thickness of the upper 
limestone amounts to 650 feet. In Benbulben, it is 500 feet ; and at 
the eastern base of Culkagh mountain, in the connty of Cavan, it is 
600 feet." 

13. Page 13. — ''Mnxsroirx Gnrr. Bocks decidedly belonging to 
this series are only to be met with in the mountain district sorrounding 
Lough AUen, in the counties of Boscommon, Leitrim, Cavan, and Fer- 
managh, hitherto known by the name of the Connaught coal district ; 
and in the shale district extending from Drumquin, iu the county of 
Tyrone, to the neighbourhood of Pettigo, in the county of Fermanagh." 

I have now come to an end of those paragraphs of the '' Outline" to 
which I mean to have reference ; they are thirteen in number. 

As the subdivision of the Carboniferous formation stands arranged 
in this *' Outline of the Geology of Ireland," I object to it, and am pre- 
pared to maintain that a great part of it is visionary. The subdivision 
of the limestone, as given at the quotation No. 2, and the descriptions 
which explain and accompany it are not borne out by ttie facts, as I shall 
endeavour to show. The geological phenomena which are visible in the 
coimties of Cavan, Fermanagh, Leitrim, and Sligo, may be interpreted, 
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without any difficulty, by means of the three members of the Carboni- 
ferous formation set forth in No. 1, the Old Bed Sandstone, Mountain 
Limestone, and Coal Bocks; and these afford a reference for every rock 
in the localities, described in the most simple manner. 

In proceeding to show my reasons for the statements I hare made, 
and my Tiews on flie subj J generaUy, I shall notice tiie quotations 
from the " Outline" as nearly in consecutiye order as I can. 

In quotation No. 1, the author says : — *' The secondary rocks are di- 
vided into Old Bed Sandstone, Carboniferous Limestone, and Coal, and 
its accompanying strata." 

It is remarkable that the Carboniferous Slate, that is, a slaty band 
which lies between the Old Bed Sandstone and the Limestone, has not 
been noticed at all in this '' Outline." Mr. Griffith subsequently intro- 
duced this member into his classification, as shown upon his recent 
Maps, and it is a good and true member. It is well developed on the 
shore at Foulscadden, near Howth ; also on the shore near the Martello 
Tower at Portmamock, in the county of Dublin ; and many other parts 
of Ireland. With this subdivision, the natural succession in the Carbo- 
nifi^*ous formation is — 

1. Old Bed Sandstone. 

2. Carboniferous slate. 

3. Limestone. 

4. The Coal series. 

Each of those subdivisions is composed of a different mineral sub- 
stance from the others. The bulk of the Old Bed Sandstone is composed 
of red sand ; the Limestone of lime ; and the Coal shales of argillaceous 
or clayey matter. There are, however, modifications in the subdivisions 
which i^uire some explanation, into which I shall enter in detail as I 

proceed. 

Athough those subdivisions differ so widely from each other in mi- 
neral character, yet, as a whole, the system exhibits the remarkable cir- 
cumstances : — 1. That the beds of which it is composed are parallel to 
one another. 2. That they rest unconformably on the inferior or under- 
lying rock. 3. That they are covered unconformably by the superior 
or overlying rock. 4. That this parallelism of the strata clearly points 
to one great geological epoch, in which the whole suite, fit)m begin- 
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ning to end, was deposited^ without any great catastropke in the sac- 
cession. 

The Old Red Sandstone is the lowest of those subdivisions. It may it- 
self be divided into three parts : — ^First, or bottom layer. Bed conglome- 
rate, composed of rounded pebbles of white quartz, brown quartz, jasper, 
and fragments of other rocks, united by a mineral paste. In some lo- 
calities the conglomerate is composed of flattish, rounded stones of mica 
slate, as at Cushendall, in Antrim ; sometimes of green chloritic slate, 
or green grit, asat Lane, and at Shenick Island, near Skerries, in Dublin* 
Its thickness varies from 20 to 60 or 80 feet in different places. 2. Next 
is a series of beds of red sandstones and red shales, from 200 to 600 feet 
thick. 3. The upper part exhibits thick beds of sandstone, of a whitish 
or yellowish colour. This upper part is the yellow sandstone, which 
sometimes contains a band or two near the top of black shale, interstra- 
tified with thin beds of limestone, fiill of the fossils of the limestooe. 
This yellow part of the Old Bed varies from 50 to 200 feet in thickness. 
The whole thickness of the Old Bed Sandstone in Ireland averages about 
1000 feet. 

I am aware that this subdivision, which, in former times, was in- 
cluded in the Carboniferous formation, has been recently cut away from 
it, and joined with another rock, which lies below it, sometimes directly 
in contact with it, and both together now called Old Bed Sandstone. I 
could wish this separation had never been made, for it blots out a great 
line of demarcation which nature has made, and which ought not to 
have been blotted out. Botanists and zoologists, in devising their sub- 
divisions, seek for the strongest lines of demarcation between the groups 
of their several orders and classes. This golden rule seems to have been 
totally overlooked in our science. The strongest and most prominent 
boundary line made by nature in Geology is a sedimentary unconfor- 
mability. It is the chasm between two formations. It marks the time 
of a change, sometimes of a great catastrophe, which occurred at the end 
of one formation, and before the commencement of depositing materials 
for another. At the end of the Silurian period, and immediately before 
the Carboniferous formation, there appears to have been a time of un- 
usual convulsive movement in the system of rocks which had then been 
formed. By this movement the beds were made into great folds^ the 
tops of those folds often broken and carried away, leaving those beds 
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tamed up on their edges. This period of time coincides with one of the 
chasms I have been describing, in which no rock appears to have been 
deposited. 

The conglomerate of the Old Bed Sandstone, which forms the base 
of the Carboniferous system, was the first or lowest deposit laid down 
on the older beds after the period of disturbance just described. It is 
spread out, in all places I know, upon the upturned edges of the sup- 
portiDg rocks, in beds varying but little from the horizontal — thus 
forming the foundation of a new system. Those supporting rocks are 
different in different places : sometimes mica slate, more generally clay 
slate, or gray grit, sometimes brownstone, sometimes quartz rock, or 
porphyry, or greenstone, or granite. I look upon this conglomerate as 
a most important index in geology. Besides being the beginning of 
a new system of rocks, it is the boundary between two distmct periods 
of oi^anic life ; the fossils below it differ in genera and species from 
those above, and, besides this, there is a well-marked difference in the 
litholo^cal character of the rocks also, the lower and older being much 
harder and more quartzose ; the upper, softer. 

The fossil evidence, so far as it goes, supports this view, and forms 
a link to tie this Old Eed Sandstone inseparably into the Carboniferous 
formation. "Near Cookstown, in Tyrone, there are beds of Bed Sand- 
stone near the base of this group, and beds of red limestone, both of 
which contain fossils common in the mountain limestone. There is now 
in the Museum of Irish Industry, at Stephen's-green, Dublin, collected 
by Colonel Portlock, from the river at Kildress, from Bed Sandstone in 
the very lower beds of this group — 



Spirifer laBvicosta, 
Betzia ferita, 
Bhynconella ventilabrum, 
Cnathopsis frmgites. 



Productus fimbriatus, 

,, semireticulatus, 

,, Martini, 
Leptffina crenistria, 

,, Sharpei, 
— ^nine species ; all common in the limestone. 

In beds of red limestone, at Castle Espie, in the county of Down, 
which occur in the lowest beds of the Old Bed Sandstone, there are — 

Actinoceras giganteum, | Orthis cylindrica, 

and some species of BhynconelHdse, common in the mountain Hmestone. 
Vol. VII. 2 C 
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Professor Kaughton, of Trinity Cdlege^ has in his Museum the fol- 
lowing fossils, got in whitish-brown sandstone, near the top of the Old 
Red, at Porter's Gate, Hook Point, Wexford — 



ProductuB caperatuB. 
„ setosus. 
„ concinnus. 



Leptsena crenistria. 
Lithodomus dactyloides. 
SanguinoHtes sulcatus. 



These are all common in the mountain limestone and in the Carbo- 
niferous Slate. 

Besides the foregoing, which are in pure sandstone rock, there are 
others got in shale and limestone beds, which are interstratified with 
the yellow part of the sandstone near the top, and in this shale are 
found fifty or sixty species of the common fossils of the Carboniferous 
Limestone at Porter's Cate, near Hook Point, and in many other places. 

I look upon those fossils got in the Old Bed Sandstone — some of 
them in the bottom beds of it at Kildress and at Castle Espie, some in 
the middle at Kildress also, and some in the upper part at Hook Point, 
in Wexford — as a link made by Nature to tie this Old Red Sandstone 
group up into the Carboniferous formation; and this fossil evidence, 
together with the physical considerations before mentioned, to be con- 
clusive as to the propriety of leaving the Old Red Sandstone according 
to the arrangement in which it stood twenty years ago ; and, further, I 
consider the modem mutilation of cutting away this Old Red Sandstone 
with its conglomerate base, parallel beds, and fossils, firom the Carbo- 
niferous formation, into which it is tied by nature, as I have described, 
and joining it to a rock which belongs to an older epoch in the Earth^s 
history, and calling the two distinct things by one name, as has been 
recently done, as a most injurious infringement on proper classification, 
and calculated to retard the progress of the science. 

The Carboniferous system has thus suffered by recent changes. The 
Old Red Sandstone of former days, as just stated, has been cut away 
from its lower part, and a slice of the New Red Sandstone stuck upon it 
above. In this change two of the greatest chasms, the most striking 
boundaries that Nature made between her groups are totally disre- 
garded, that is, the sedimentary unconformability at the bottom of the 
Old Red conglomerate, and the sedimentary unconformability at the top 
of the Coal-measures. The old natural Carboniferous system is broken 
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upy and now fonns parts of two new unnatural systems. Any of the 
three new lines made by this change, as boundaries of formations, does 
not agree with the boundaries made by nature. They are all artificial. 
Other sciences are improving every day. Geology appears to be retro- 
grading. It is to be hoped still that the Carboniferous system will be 
restored to what it was before the recent alterations, and that it will 
recover this fit of illness, brought upon it by too much attention from 
over-zealous doctors. 

I have before alluded to the desire that exists among geologists of 
eminence to have the honour of founding new systems. The Devonian 
system, and the Old Bed Sandstone (in Herefordshire, in England), are 
two of those ; the Calp, and the Yellow Sandstone (in Ireland), two 
others ; and those new systems, or subdivisions, are some of the results 
of the recent alterations. 

Of the Devonian system I expressed my views in a paper read in 
this Society last year. I endeavoured on that occasion to show that 
there is no Devonian system in Ireland — ^no intermediate group between 
the Carboniferous and Silurian systems. Every rock and band of rock 
about the position where that system might be expected falls easily 
into either the Carboniferous system above, including, of course, its Old 
Bed Sandstone, or the Silurian below. 

I find that my views, derived wholly from Irish data, agree with 
those of Professor Sedgwick, himself one of the authors of the Devonian 
System, and above whom no one stands higher in this science. He says, 
in the Introduction to the ** British Paleozoic Possils," p. 23, in speaking 
of the Devonian : — ** In Devon and Cornwall the above series has no 
base ; and we are without any evidence as to the beds which are below 
the lowest Devonian group.'' He is right It is no doubt the same in 
England and Ireland. Here we have it not at all ; it is a thing of the 
imagination ; there it is a baseless fabric. It is to be regretted that so 
much pains were expended by two of the most able of British geologists 
on a country penetrated with granite protrusions, and broken up by the 
faults and dislocations consequent on them. Had half the pains been 
bestowed on a good paleozoic country, such as Ireland, every fragment 
of the earth's crust in Devon and Cornwall could afterwards, by com- 
bining lithological character and fossils, be put into its proper place 
without confusion or difficulty. 
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The Old Bed Sandstone of Herefordshire, though not in Ireland, ia 
too closely allied to my suhject to be passed oyer unnoticed. It is a 
matter on which I have often thought ; but, for want of opportunity of 
such examinations as would be satisfactory to myself, I can only speak 
with diffidence. It appears to me that the chief part of the Old Bed 
Sandstone of Herefordshire, described in " Siluiia," p. 242, as 8000 or 
10,000 feet thick, is a Silurian rock, and the equivalent of the brown 
rocks between Tiillick and Pomeroy, in Tyrone, and the lower rocks 
about Dingle, in Kerry. In both places in Ireland the underlying foe- 
siliferous Silurian rocks are conformable with the brown grits, which 1 
have in another place called brownstone. So they are in Brecknock 
and Herefordshire, on the line from Llandeilo by Kingston to Aymestry. 
In phyacal characters, too, they agree. For a few days last autumn I ex- 
amined the coimtry between Abergavenny and Brecon, in Wales, and 
along the road for several miles south of the latter place I saw those 
brown, gray, and green grits and slates, and the best eye could not dis- 
tinguish them from the Dingle grits or slates in grain or colour. 

But it is stated that there is a regular passage from the Old Bed 
Sandstone of Herefordshire downwards into the Silurian, and upwards 
into the Carboniferous system of South Wales. We have the passage 
downwards from our brownstone into the Silurian fossiliferous bands ; 
but we have no such passage as that described upwards in either the 
Dingle or the Tyrone district, and it appears to me very doubtfril that 
such a passage exists even about the Vans of Brecon : for it must be 
there, if anywhere. 

Sir Henry de la Becbe seems to have recognised an unconformabi- 
lity in this district ; for, in the " Memoir of the Geological Survey of 
Great Britain," vol. i., p. 59, he says : — " On the north of the great 
coal-fields of South Wales and its supporting limestone the upper part 
of the Old Bed Sandstone forms a range of lofty land, of which the Vans 
of Brecon attain the highest elevation (2682 feet). From the small 
angle of the dip the continuation of the beds forming the summits of the 
Vans is only a few feet beneath the Carboniferous Limestone, near 
Merthyr Tydvil." Again, at p. 60, he says: — "Proceeding towards 
Carmarthen, not only do we appear to find a mingling of sand more, at 
the same geological time, westward than eastward, but also an overlap of 
the higher arenaceous and conglomerate series upon the lower and marlg ac- 
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eumulatiana of the Old Red Sandstone ; the Carboniferous Limestone 
and Coal-measures over the Silurian rocks." 

What is this overlap of the higher cu^naceons and conglomerate se- 
ries, and the rest, over the Silurian rocks ? It appears to me to be 
this : — ^That the conglomerate of the Vans of Brecon, or its equivalent, 
lies unconformably on the Silurian rocks near Uandeilo, and, of course, 
also on the Old Bed Sandstone of Brecknock and Herefordshire ; for, be 
it remembered, that the two are conformable. 

This leads to the conclusion that this Old Bed Sandstone is divisible 
into two parts, the conglomerate and sandstone of the upper part at the 
Vans of Brecon being the base of the Carboniferous system, and there 
lying unconformably on the lower or supporting Old Bed Sandstone, as 
it does at Dingle in Kerry, and at Clogher in Tyrone. 

As well as Sir Henry de la Beche, already quoted. Professor Sedg- 
wick appears to entertain the same views that I do — ^mine taken, as before, 
from Irish data. He says, in the work already quoted, Introduction, 
p. 28 : — " Though the Devonian series of the Herefordshire type seems 
to pass downwards into the upper Silurian groups, it does not appear 
to pass upwards into the Carboniferons. There is generally a palseon- 
tological and physical gap between them, which is in many places 
obscurely indicated by the upper conglomerates of the Old Bed Sand- 
stone." 

His upper conglomerates of the Old Bed Sandstone of Herefordshire 
appear to me to be the same as my lower conglomerates of the Carboni- 
ferous. His physical and palaeontological gap I take to be the uncon- 
formabUity at this point, and the difference of fossil genera and species 
above and below, of which I have already spoken. Two coincidences of 
opinion more close than these could scarcely be met with on a subject of 
this kind. 

I have been told that cases occur on the north border of the coal-field 
of South "Wales where the coal rocks, limestone, conglomerate, and all, 
could be shown lying conformably on the Old Bed Sandstone of Breck- 
nock and Monmouth. This, in a few local cases, I can easily believe ; 
for, in the rolls that occur in the older strata in so large an extent, it is 
very probable that the base of the Carboniferous formation, which has a 
remarkable persistence here on the great scale, may coincide now and 
then with the underlying undulations at an anticlinal or syncHnal point, 
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though three-fourths of the observed cases along the junction be posi- 
tively unconformable. 

Indeed, the general unconfonnabUity of those two may be inferred 
from a mere inspection of the Map of Siluria itself, with the dips marked 
on it from the new one-inch Map of England. In Herefordshire and in 
Brecknock the general strike of the so-called Old Bed Sandstone is S. W., 
and the dip S.E. The strike of the Carboniferous rocks of South Wales 
may be taken in a general way, in the vicinity of the Yans of Brecon, 
by the outcrop of the limestone along its northern escarpment between 
Abergavenny and Llandeilo, and this is east and west. Here the two 
strikes clash ; they do not coincide, but make an angle with one another 
of about forty or fifty degrees. This shows that the upper or Carboni- 
ferous beds must lie unconformably on the lower brown beds, otherwise 
the strikes of the two groups should be parallel. 

The Old Bed Sandstone of Scotland, being a part of the subject, caUs 
for an observation. I cannot speak of this except from analogy. It is 
said to be nearly 2000 feet thick in three mountains in Eosshire — Coul- 
more, Coulbeg, and Suilvein ; and it is reported to be several thousand 
feet in thickness in Caithness and other places, and to consist of both 
red and gray grits. So far it resembles the Tyrone brownstone, and the 
lower rocks of the Dingle district also, which are of Silurian age. 

In 1855 I saw a little of the Old Eed Sandstone on the north side of 

a 

the valley of the Forth and Clyde, in Scotland. I believe the conglo- 
merate at Callander to be the base of the Old Bed of the Carboniferous 
formation, and the equivalent of that rock in Ireland. 

From what I have just stated, it will be understood that there is a 
strong conviction on my mind that the Old Bed Sandstone of modem 
times, as I said before, consists of two parts : the upper, which is clearly 
tied into and inseparable from the Carboniferous system ; and the lower, 
which is as clearly associated with the Silurian ; and as JS'ature separated 
them by one of her greatest chasms, so they ought to be separated by 
man. The name should undoubtedly be retained for one of them; but 
whether should it be the upper or the lower ? My views lead me to 
prefer keeping the name to the upper, and I shall state why. 

In the early days of Greology the division above alluded to was not 
recognised in England, and the two were packed together where they 
happened to be in contact, and said to be 10,000 feet thick. Indeed, 
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this may be said to be the case up to the present time. The carboni- 
ferous part, howeyer, is far more general in the British Islands than 
the brownstone, which was included with it in certain districts by mis- 
take or oTersight, for want of being recognised. So far, then, as prece- 
dence goes, I should say the upper or the base of the Carboniferous 
should retain the name, and let the Silurian, or lower part, be provided 
with a new name. I hare called it brownstone, to distinguish it from 
the upper band of rock, bat I shall be happy to adopt a better name 
with the majority of geologists, when it may be found. I do, how- 
ever, think it highly objectionable to call the two upper and lower 
Old Bed Sandstone, as I have lately heard them called, because 
the upper is the base .of the Carboniferous formation; it lies, as 
before stated^ indiscriminately upon mica slate, clay slate, gray or 
green grit, primary limestone, quartz rock, porphyry, greenstone or 
granite, in all which cases, though there is an upper, there is no 
lower sandstone in contact to keep it company as a counterpart. The 
Cambrian rocks have been made upper and lower, but they are one 
great group divided. It is so also in the Silurian. There are upper and 
lower oolite, and lias, and chalk, and tertiary, but they are always parts 
of the same group. To make these two sandstones upper and lower, 
where the lower is absent in nine cases out of ten, and when it is always 
a rock of another geological epoch, does not appear to me to be either an 
eligible association or nomenclature. 

About Dingle and other parts of the south of Ireland the green, 
gray, and brown grits, and similarly coloured slates, are so intimately 
associated by interstratification with each other in thick and thin bands 
and beds, as to form one inseparable group. The rocks about Brecon in 
Wales are exactly similar. It therefore appears that the old name 
gray wacke would not be still unsuitable for this group. It would have 
the merit of keeping out novelty, and abiding by the first name given to 
those rocks — a thing much to be desired in Gfeology as well as in Pa- 
laeontology. 

Regarding the arrangements made in pars. 1 and 4, the Old Eed Sand- 
stone is in its proper place. The Yellow Sandstone is a part of the same, 
that ought not to be made a separate subdivision. The Lower Limestone 
is the lower part of the Limestone. The Calp, I believe, is a pure fiction. 
The author himself, at the quotations No. 8, 1 0, and 1 1 , admits it does not 
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exist in the south of Ireland. I expect to be able to show that it is 
not in the middle or the north. The Upper Limestone is the upper part 
of the Limestone, the whole of it beiag one mass, and undivided, with 
only trifling exceptions, which I shall particularize ; and the miUstone 
grit is the base of the Coal-rocks. 

It is remarkable that the Carboniferous Slate, that is, a slaty band, 
which lies between the Old Bed Sandstone and the Limestone, has not 
been noticed at all in this " Outline." Dr. Griffith subsequently intro- 
duced this member into his classification, as shown upon his recent Map, 
and it is a good and true member. It is well deyeloped on the shore at 
Foulscadden, near Howth, about Portmamock Martello Tower, and 
thence to Malahide in the county of Dublin, and a hundred other places. 

At par. No. 2 the Carboniferous Limestone has been divided into 
four parts : — 

1. Yellow Sandstone, which is stated, at page 9 of the '' Outline," 
to be 600 to 1000 feet in thickness. 

2. Lower Limestone ; thickness not given. 

3. Calp, alternating with black shale and sandstone, which is stated, 
at par. 5, to be, at Bundoran, 1700 feet in thickness. 

4. Upper Limestone, which at par. 9 is given as 500 to 650 feet 
thick. 

Besides the Yellow Sandstone, which may be the subject of a fiitmre 
paper in this Society, there are three other divisions made of the lime- 
stone in this passage of the '* Outline," of which the middle one is the 
Calp, which is Airther described at par. 7. 

There are four large calp districts in Ireland, shown on the latest 
issue of Mr. Griffith's *' Geological Map." 

1. The Bundoran district, which occupies parts of the counties of Fer- 
managh, Leitrim, and Sligo. It extends from Lough Erne to Bundoran, 
and thence along the sea-shore to Grange in SHgo. This district 
occupies about seventy-five square miles. 

2. The Slievebeagh district, which lies between Lough Neagh and 
Lough Erne, extending from Dungannon to Brookborough, thirty miles, 
and about eight miles wide, or 240 square miles. 

3. The Dublin district, which occupies a great part of the counties 
of Dublin, Meath, and Westmeath, comprising more than 1000 squai^ 
miles. 
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4. The Galway district, which lies chiefly between Banagher and 
Athenry, above 450 square miles. 

I shall maJke observations on each of those districts, beginning with 
that of Bundoran. 

Bimdoran is situated on the south coast of Donegal Bay, about three 
miles to the west of Ballyshannon. It will be seen by a glance at the 
'' Geological Map of Ireland/' that, a few miles inland ^m the northern 
shore of Donegal Bay, there is a broad, well-developed band of Old B«d 
Sandstone, extending fromDunkineely to Lough Esk, crosses the London- 
derry road three miles east of the town of Donegal, and continues for three 
miles south of it, where it ends abruptly, apparently cut off by a fault. 
Three miles farther on, and a mile east of the village of Laghy, it appears 
again, and in a narrow band proceeds to a mile south of the parallel of 
Ballintra, where it disappears; and from this to Ballyshannon, Ave or six 
miles, the mica slate and limestone are in contact, without the usual in- 
tervening Old Eed, which is not at the surface at Ballyshannon, nor 
round thence by Lough Erne to near Fettigo. At this place it again ap- 
pears, and continues five miles farther north-east to Grouse Lodge. It 
is there well developed. From this place it curves to the north towards 
KiQeter, and then eastward it extends, in a broad expanse, to Mountjoy 
Forest, north of Omagh. 

I have been thus particular in describing the appearance and the 
absence of this band at intervals along the mica slate border, to show a 
reason for what I believe, but cannot see, and that is, that the disap- 
pearance of the Old Eed at Ballyshannon does not arise J&om its being 
absent horn its position under the Carboniferous Limestone along the 
shores of Donegal Bay, but from being buried in a fault along the junC' 
tion of the mica slate and limestone. It is not going too far to assume 
that it imderlies the whole of the Carboniferous Limestone round the 
bay. 

At par. 7 it is stated that the Calp and Shale division is best deve- 
loped on the west coast of the counties of Leitrim and Sligo ; and more 
in detail Mr. Griffith describes a section £rom Ballyshannon to BenbulbeiL 
He says : — " In this line of section the strata dip to the southward, at 
an angle of 2° to 6° from the horizon. The lower limestone of Bally- 
shannon is succeeded by beds of black shale, containing balls of clay iron- 
stone, interstratifled with impure argillaceous limestone. These beds 

Vol. VII. 2 D 
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contiime as far as fhe parallel of Bimdoran, where ihej are sacceeded by 
a series of alternations of gray, and occasionally reddish-gray, sandstone 
and black shale, with argillaceous limestone. These beds are sacceeded 
by alternations of black shale with impure argillaceons limestone, or 
calp, which form the precipitous clifGs of Dartry mountain, feunng the 
west, and which near the summit are capped by l&e upper or splintery 
limestone.'^ 

Putting this succession into something of a tabular form, it is — 

1. Lower Limestone at Bally shannon. 

2. Black shale, with impure argillaceous limestone. 

3. Gray and reddish-gray sandstone, with black shale. 

4. Black shale and impure limestone. 

5. Upper limestone. 

I object to this arrangement and succession for many reasons, whidi 
I shall endeayour to explain. 

1. I think the sandstone about Bundoran is the Old Bed Sandstone, 
and not calp sandstone, or any other imaginary band of rock. 

2. I think the description given of the shales in Bundoran Bay, at 
the quotation No. 7, is not correct, nor the succession stated in the same 
paragraph. 

3. I think the great wedge-shaped mass of calp about Bundoran, 
partly described and partly inferred, iis a fiction* 

4. I think the appearance of Lower and Upper Limestone, described 
in quotation No. 2, attributable to a great fault that exists in the vici- 
nity of Lough Erne and Bundoran, and not that there are two separate 
bands of limestone. 

First. Immediately to the west of Bimdoran, on the shore, there is 
a ravine, several yards long and a few feet wide, with perpendicular faces, 
worn out by the action of the tide. A man can go through this ravine 
at low water, and lay his hand, on the north side of it, on sandstone 
rock ; and, on the same level, on the south side, he has the black shale 
and limestone of Bundoran Bay (see Plate YI., Pig. 1 ). The ravine ap- 
pears to be on a perpendicular fault, in which the one rock is thrown up 
to the mr&uoe, or the other let down, so as to be brought into juxta- 
position with each other. 

There is another, a clear case of a similar fault on the north side of 
Ballyshannon Harbour, at Kildoney, between two groups of rock sand- 
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stone and limeBtone, the beds of both being nearly level, as at Bundoran. 
By this fault they are brought into juxtaposition with each other. There 
is no trace of superposition, but only simple contact The whitish sand- 
stone at Eildoney Point, and that at Bundoran, are both insulated ; and 
this circumstance, with the faults, renders positive proof of sedimentary 
succession at the junction unattainable. Here, however, are two rocks 
of different kinds in contact : sandstone and limestone at Eildoney ; 
sandstone and black shale at Bundoran; not one over the other, but 
one beside the other, separated by a vertical fault ; clearly showing the 
one thrown up, or the other down from its original position (see Plate 
YI., Fig. 2). Under such circumstances, it is no great wonder that a 
mistake might be made by a hurried observer who travelled over the 
country from BaUyshannon to Bundoran, and that he adopted the geo- 
graphical instead of the geological succession. 

I believe similar cases to be numerous in the neighbourhood. The 
country about BaUyshannon, and the valley of Lough Erne, is beset 
with faults : some of them are of unusual magnitude, to one of which 
I shall allude presently. 

I consider it more rational to suppose that those sandstones are the 
top of the Old Bed, which we know exists a short way below, and 
which have been moved relatively upwards out of their original position 
by means of faults, than to imagine them, and call them calp sand- 
stones, slipped down from a higher place, and resting in juxtaposition 
with the limestone at Eildoney, or the black shale at Bundoran; this 
calp sandstone being a rock which was not known in any part of the 
world before this idea was suggested to Mr. Griffith's mind. 

As at BaUyshannon, so in other districts, rocks of different kinds 
are frequently brought together at the surface by means of faults. A 
good example of this kind occurs on the shore at Cultra, near Belfast, 
between high and low water-marks. At this place there are four or 
five whin-dykes, all cutting through strata which are nearly level, in a 
direction nearly at right angles to the line of shore (see Plate YI., Pig. 3). 
The little quay at Cultra is built on one of them. Each dyke is the 
boundary between two compartments of rock of different kinds : one of 
them is red sandstone; another is black shale, of the Coal series; a 
third, yellow magnesian limestone ; a fourth, thin beds of red compact 
limestone, interstratified with red sandstone and red shale; a fifth, 
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red sandstone again, and so on. £ach compartment between the dykes 
is, say, a block of rock. Some of those have been pnshed up, some let 
down, and, as the strata are nearly leyel, what was once one continued 
bed is now broken up, and in position on different leyels between the 
dykes. The surface of the whole group was afterwards worn down to 
one general plane by denudation. In «tuch a locality' a man, steppiog 
across one of the whin-dykes, may get on higher or lower strata by 20, 
50, or 100 feet, at one side of the dyke than on the other. 

2. My second objection to this classification is this — 

The succession at Bally shannon begins with the Lower limestone, and 
is in ascending order, as described in quotation No. 7. This section I 
interpret in another way. Instead of an ascending succession, I take it 
to be that the case is reversed, and that, proceeding from Ballyshannon 
to Bundoran, the geologist, travelling over the strata westwards, is de- 
scending, instead of asoending, in the series. The black shales and 
interlaminated limestones, both in Abbey Bay, near Ballyshannon, and 
Bundoran Bay, contaia a profusion of those fossils, both shells and coraLs, 
which abound in the Carboniferous Limestone ; and the whole character 
of this band — ^limestones, shales, and fossils — ^accords with the Carboni- 
ferous Slate of other places, or that band which lies next below the Car- 
boniferous Limestone almost everywhere in Ireland, and is especially 
similar in character to the Carboniferous Slate, where the succession 
admits of no doubt, about Bruckless and Dunkineely, north of Donegal 
Bay, and in three or four places on the coast of Sligo and Mayo, where 
Old Bed Sandstone, Carboniferous Slate, and Limestone are all clearly 
visible in succession. 

I shall more particularly point out a means of identifying this fossili- 
ferous shale and limestone group when I come to discuss two black shale 
bands in the Dublin district, the upper one of which, called the Calp 
of Dublin, is ahnost destitute of fossils, and such as it does contain £ire 
peculiar to itself. 

The description of the second member of this succession appears to 
me to be inaccurate, as if it had been copied from some wrong page of a 
note-book by mistake. Balls of clay-ironstone have been described in 
it In searching for the fossils of the Carboniferous Limestone I exa- 
mined carefully the cliffs and the northern shore of the river Erne, from 
Ballyshannon downwards towards the se^, at low water. I also exa- 
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mined in Btrndoran Bay almost every bed of rock. The black shale, 
interstratified with impure argillaceous limestone, is there; but I saw 
neither beds nor bcdls of clay-ironstone. . Beds and balls of clay-ironstone 
are usually met with in the coal-shales, and not elsewhere. They abound 
in the millstone grit district between Fettigo and Drumquin, and in all 
the coal-shales round Lough Allen ; but they do not occur in any Car- 
boniferous Slate that I know. This division is well developed on the 
sea-shore between Fortmamock and Malahide, in the county of Dublin, 
and the geologist, m&y look in vain there, as well as in Abbey Bay or 
Bundoran Bay, for a bed or a ball of clay-ironstone. 

The third member of the succession, the gray and reddish-gray sand- 
stone at Bundoran (which to my eye seems yellow), is not Calp Sand- 
stone, but Old B«d Sandstone, which, according to the views I entertain, 
lies under the Carboniferous Limestone of Donegal Bay, and is thrown 
up here by a fault. From Bundoran it continues along the shore by 
Mullaghmore to the base of Benbulben, near Sligo, a limestone moun- 
tain with precipitous escarpments and level beds. The fossiHferous shale 
and limestone in Abbey Bay, close to Ballyshannon and Bundoran, is 
the Carboniferous Slate, and the limestone at Ballyshannon the ordinary 
Carboniferous Limestone, being on a low level here, as compared to what 
it stands in at Dartree and Benbulben mountains, the cause of which I 
shall presently explain. 

Leaving Bundoran again, and travelling southward, there is no doubt 
at all of the succession. The Old Bed Sandstone of that place is covered 
by Carboniferous Slate, having the same dip and strike. Some of this 
slate or shale is fine-grained, some coarse-grained, all fossUiferous and 
interstratified with beds of dark-coloured, impure limestone, which ia 
this district increase in number and thickness in ascending, until they 
are covered by the gray limestone of Dartree mountain, which crowns 
the precipice, without any apparent interruption of the succession. 

Third objection. — ^The sandstone at Mullaghmore, west of Bundo- 
ran, on the sea- shore, is 209 feet above low water, and dips and accu- 
mulates southward, till it forms a band four miles wide, and several 
hundred feet in thickness. The Calp, which is stated at quotation 
No. 5 to be 1700 feet thick at Bundoran, including these several 
hundred feet in thickness of sandstone, is at Drumahaire, twelve miles 
to the south, diminished, as may be seen on the Map, to a band of in- 
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flignificant thickness, without any sandstone at all; thus £:>nning a 
wedge-shaped mass twelye miles long, 1700 feet thick at the north end, 
and, say, thirty or twenty feet at the south. Can it he helieyed that such 
a wedge as this exists in the Garhoniferous formation— one of the most 
remarkable for the persistence and parallel arrangement of its groups — 
One in which a bed of coal, or a bed of fireclay, two or three feet thick, 
has often been identified through a district for ten, twenty, or thirty 
miles? 

Fourth objection. — Since the limestone at Ballyshannon, and the 
sandstone at Bundoran, may be matter of dispute, let us leave this de- 
bateable ground, and take the millstone grit. The base of this rock is as 
easily determined, and as certain as any boundary line between different 
rocks in geology. I may say it is particularly so in the west of Ireland, 
because the rocks are well exposed in precipices and high hills, and at 
this base form a junction of black shale and gray limestone — two rocks 
so entirely different in colour and mineral character as to be in no way 
likely to be mistaken for one another, or the line between theoi for any 
other line. 

At par. 13 it is stated that "the shale district, extending £rom Brum- 
quin, in the county of Tyrone, to the neighbourhood of Fettigo, in the 
coimty of Fermanagh, decidedly belongs to the millstone grit.'' This 
rock occurs also on the high mountain group south-west of Lough Erne, 
as shown on the ** Geological Map." The base of this millstone grit, at 
Portinode, between Kesh and Fettigo, on the north shore of Lough Erne, 
stands at the leyel of the water, or about 150 feet above the sea. At 
Shean Hill, west of Churchhill, on the south side of the lough opposite, 
it stands at 1135 feet, that being the height of the trigonometrical point 
on the top of the hill, on limestone, near the base of the millstone grit. 
Here is a difference of 985 feet between two localities in the base of the 
same group, showing the base of the millstone grit to be lower on the 
north shore of Lough £me than on the south by 985 feet, or, say, about 
1000 feet; and the fact proves that a faxlt of great magnitude exists 
between them, as there is no curvature of the strata, and the rock in 
both places has a persistent dip southwards. 

The seat of this fault, as I interpret it, lies on l^e northern boun- 
dary of a sandstone belt, seen on the " Map," which runs firom the 
north-west comer of Lough Erne to Bundoran, where it enters the sea. 
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In estamatiiig the amount of the fault, these 985 feet of horizontal diffe- 
rence would make half as much more, or about 1500 feet, if the dip at 
Portinode be persistent under the lough southwards as &r as the fault, 
which is yery probable, as the rocks visible in both places have the same 
low, general dip to the south, as just mentioned. 

This fault I look upon to be the ke j to the geology of the district 
round it. By means of it, all the phenomena in its vicinity can be ex- 
plained. With the millstone grit, of course, go up or down all the sub- 
divisions of the Carboniferous fonnation, at one side or the other, of a 
fault which passes through them, and all the Carboniferous rocks north 
of the line of fault are, therefore, on a lower level than on the south of 
it by about 1500 feet (see Plate VI., Pig. 4). 

Again, the surface of the limestone country at ABhbrook, near Bally- 
shannon, on the north side of the fault, stands at 150 feet above 
the sea, and on the south side of it, the trigonometrical point on the 
** Ordnance Map" is 1712 feet on Bartry mountain, making here, 
near the meridian of Bundoran, a horizontal difference of 1562 fleet, 
or a real difference in the amount of the fault of more ; taking into 
account the amount gained by the dip, whidi, as at Lough Eme, is 
southward all through. This fact between Ashbrook and Dartry, on 
the upper surfiEice of the limestone, affords a corroboration as to the 
amount of the fault, of the case, at Portinode and Shean TTill^ both on 
the millstone grit. 

In this particular fault, because it cuts through a formation, the 
beds of which are all parallel, there is provided at one side of it a du- 
plicate for every band of rock on the other, though those duplicates 
occur on levels far different ; and sruce there are in the district four 
distinct bands of the Carboniferous formation, that is, millstone grit, 
limestone, Carboniferous Slate, and Old Bed Sandstone, so there are in 
the vicinity of the fault two millstone grits, two limestones, two Car- 
boniferous Slates, and two Old Bed Sandstones ; but I need scarcely 
repeat that every duplicate band on the low, is also an equivalent of 
the corresponding band on the high, side. 

Although there is no geological fact in the west of Ireland more pal- 
pable than this, that the base of the millstone grit to the north of Lough 
Eme, near Pettigo, stands on a level 1000 feet lower than at Shean 
Hill, on the south of it, yet this fact seems altogether to have escaped 
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Mr. Griffith's observation. Had he noticed this feature, he would have 
been able to account in another way for Hmestone occurring on a low 
level at Ballyahannon, and high at Dartry mountain, vnthout calling the 
first lower limestone, and the second upper ; thus making two bands 
where there is actually but one, and, filling up the intermediate space 
with an imaginary creation, a band of calp 1 700 feet thick, giving it a 
false position and a technical name. He would have seen that there is no 
more reason for those upper and lower limestones than there is for the 
millstone grit at Fettigo and that on Shean Hill being called lower and 
upper millstone grits. In both cases they are geological equivalents, 
or dislocated portions of the same groups of beds. 

It so happens in the vicinity of Bundoran that the two Carbonife- 
rous Slates, with the upper part of the Old Eed Sandstone between them, 
come in contact at the surfSeu^e, partly by ordinary succession, and partly 
by juxtaposition (see Plate VI., Fig. 5). These three bands, in the po- 
sition in which they occur, appear to have suggested the origin of the 
calp, that is, two bands of black shale vnth a band of sandstone between 
them, as described at the quotation No. 7, and shown on the explanatory 
sections on the large and small " Geological Maps.'' Be it remembered 
that those three bands do not occur in any vertical section. They are 
spread out over about two miles of ground. The two upper bands are 
in succession, as in all other places. The eastern band of Carboniferous 
Slate is not another band, but the equivalent of the western, separated 
by dislocation. 

From these statements it will be seen that by my interpretation of 
the facts visible about Ballyshannon and Bundoran, }£r. Griffith has 
mistaken the succession in the stronghold of his calp ; and, if my views 
be correct, the whole band of 1700 feet in thickness must vanish, and 
be distributed to other divisions of the formation. 

It might be supposed that nothing but the most imdeniable testi- 
mony would be put forward as a basis for a new band or subdivision of 
a rock formation, and that when this band of Calp, which was not 
known in the world before, was stated to exist between two limestones, 
there ought to be a reference made to some place where such band might 
be seen in its natural position, with the limestone above and below it in 
direct contact, and in a section which could not be disputed. Such a 
sight is nowhere in Ireland to be foimd, — ^where there is lower lime- 
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stone, there is no upper in the same section ; where there is npper, 
there is no lower. There is no lithological mark in colour or texture 
by which the volume of the lower can be known from the upper* The 
fossiLs are the same in both. In &ct, the two are similar in every 
respect, and were once joined and continuous in the same band, though 
now separated from each other in some localities by dislocation, to 
the amount of 1500 or 1800 feet in difference of level. 

If geologists who may hereafter examine this district should think 
my views correct^ I need say no more about the calp, as this is the loca- 
lity in which the idea of its existence, as a geological subdivision of the 
Limestone originated, as stated in the quotation No. 7 ; and if it be not 
here, it is not anywhere. The sandstone at Bundoran I take to b^ the 
Old Bed, and the black slate, on both sides of it, the Carboniferous Slate 
in position, as I have described, and the geological place of all below the 
limestone.* 

The sandstones of the other calp districts of Ireland are not Old Bed 
Sandstone, but the sandstones of the Goal serie& As, to show this, de- 
pends on arguments which constitute adifferentkindof proof from those 
just advanced of the truth of the views I take, I shall, therefore^ pro- 
ceed to notice them. 

To the west of Lough Sme a calp sandstone is shown on the *' Map" 
in a band of irregular breadth, from Churchhill, by Derrygonnelly, to 



* Strangers reading this paper may ask, who is this that has written a paper 
against Mr. Griffith's views on the Geology of Ireland? Some obscure indiyidual 
against a man of European reputation! For the information of such, I shall state a 
few fSusts : — I spent nearly the whole.of the business-part of my hie in Mr. Griffith's 
employment. I engaged with him in the spring of 1814. He was then Mining En- 
gineer to the Dublin Society. The first work I did for him was to copy the manu- 
script and assist in making the map and sections of the Leinster coal districl^ his own 
first ** (Geological Essay," which was then preparing for the Dublin Society for pub- 
lication. For eight years afterwards I accompanied him, a part of each year, in his 
geological excursions, surveying, drawing maps, and tracing rock boundaries, drawing 
diagrams, and making mining models for his lectures. We began, in 1816, a section 
across Ireland, beginning with the Moume mountains, and ending at the sea near 
Sligo. The heights were measured with barometers. He met with an accident, 
which disabled him, about the middle of this journey, and had to stop at Castle- 
saunderson, andj continued the section alone. In 1822, when he was appointed, by 
the Lord Lieutenant, Ciyil Engineer oyer the south of Ireland, I assisted — surveying^ 
Vol. VII. 2 E 
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lisbofin, near Knniwlrillen. This is Old Bed SandBione, fhe equiyaleiit, 
and in exactly similar circmnstanoes, with that at Bnndoran, being 
thrown up by dislocation, or the adjacent limestone let down, and the 
two put in juxtaposition with each other by a fiiult along the eastern 
border of the sandstone, which has an approximate paralldisni with the 
adjacent shore of Lough Erne. 

Enockninny, a high, insulated, limestone hill, on the west side of 
Upper Lough Erne, rests also on calp sandstone, which appears at its 
western base, as shown on the '* Geological Map." This is probably a 
continuation of the Derrygonnelly band, and, like that, the equivalent of 
the Bundoran sandstone. 

Although these three sandstones are detached, the limestone which 
lies above them forms to the eye a continuous range of precipices, be- 
ginning at Knockninny, and proceeding by Ben l^aghlin, Florence Court, 
Belmore mountain, Enockmore, Shean, Dartrey, and Tmskmore moun- 
tains, to Benbulben and the vicinity of Sligo. There is no mistaking 
the limestone in this mountaia group, for it may be traced by the eye 
for miles before the traveller in the precipitous cliffis which abound along 
this line, almost without iuterruption. The sandstones just alluded to, 
though detached from each other, being at a fixed distance below the 
limestone, the strata of both being parallel, their true relative position 
also becomes known. 



estimatiiig, and marking out new lines of road, then completing some of them, and 
building the bridges ;^and here the knowledge I had acquired of Geology was important^ 
enabling me, by following the strike and outcrop of the bed of rock, to discover many 
usefiil quarries, in places covered with bog or drift, where they were not known be- 
fore. In 1830 I was transferred to the General Valuation of Ireland, then com- 
mencing. In this work I was every day on strange ground ; marked the lands and 
dips of the rocks on the maps I was using; and from this to 1850 I Tisited eveiy 
barony in the three northern provinces of Ireland ; I collected fossils in about 300 
localities ; I was at Bundoran, a place which is the subject of dispute in this paper, 
for several days. Mr. Griffith and I were there together one day. I showed him much 
of what I had previously observed ; but he had not time to see all. If experience he 
usefiil, I had the best of it here, for I was as many days in it as he was hours; and so 
ia most other places in the north. My opportunity there was good, and my attention 
unremitting. To the C^logical Society of Dublin is now due the credit of raking 
up errors that might have gone on to posterity imcorrected, or even unnoticed, but 
for them. 
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From much experience and obsenrationy I have come to the conclu- 
sion that there is but one great group of beds of Limestone m Ireland. 
There are intercalationB in it below of thin beds of shale and thin beds 
of limestone m the passage from the underlying Carboniferous Slate 
into the Limestone mass ; and there are intercalations of a similar kind 
in the passage upwards &om the Limestone into the Coal rocks in certain 
localities^ But, as a general nxlcy I say, that in Monaghany Cavan, 
Leitrim, and Shgo, in Clare, Kerry, and Cork, inTipperary, Kilkenny, 
and Queen's County, there is but one band of Limestone. 

The second district, marked on the '' Map" as calp, has been called 
the Slievebeagh district. It is a band about eight miles wide, stretching 
in a south-western direction between Lough I^eagh and Lough Eme, by 
Dungannon, Caledon, and Aughnacloy to Brookborough. On looking 
over a '* Gfeneral G^logical Map of Great Britain and Ireland,*' it wUl be 
seen that this band is a continuation of the Carboniferous valley of the 
Forth and Clyde, in Scotland. A district of graywacke slate and grit 
bounds them on the south in both countries ; and, though there are 
some exceptions, mica slate is the prevailing rock on the north all the 
way from Aberdeen to Ballyshannon. 

This valley appears to have existed before the deposition of the Carbo- 
niferous formation, and was a natural depression, in which that formation 
was deposited* The S. W. strike of the valley of the Clyde is fair across 
the channel to the county of Antrim, where the Coal rocks reappear, 
and, no doubt, are under the Permian and chalk formations below the 
great basin of Lough Neagh. They emerge again at Coal Island, in 
Tyrone, and are produced thence in the same direction to Brookborough, 
filling up the hollow between Monaghan and Clogher. It would not 
require any great stretch of the imagination tofoUowthis line to the black 
shales and sandstones of Slieve Bushen, near Swaolinbar, and the 
country about Lough Allen, called the Connaught Coal district, and to 
imagine them all at one time connected. !No one will deny that the Coal 
districts of Great Britain — ^perhaps of Europe — were deposited at the 
same geological period, and under the same conditions. 

On this account I may here observe, that it appears to me inconsistent 
with geological reasoning to suppose that any such great wedge of calp 
as that described between Bundoran and Drumahaire could have been 
deposited in one place, and no calp at all in another place, iiie two only 
a few miles distant, in any such general system of deposition. 
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From several oondderatiffiiui, I am of c^mioii that the Slieyebeagh 
mffffnt^MTiiiy ahown on the '' Map" to represent calp, are of the Goal for- 
mation. The limestone at Monaghan dips north-west and at dogger 
sonfli-east under them (see Hate IX., Fig. 6) ; thns showing that the 
shales, sandstones, and ironstones of the Slieyebeagh district rest on 
limestone in the same way as the shales, sandstones, and ironstones of 
the Gastleoomer district does, or as the Munster and Connanght Coal 
districts do, or, as apart of the same band does, the Goal IsLand district 
near Dungannon. 

ICr. Griffith says of this locality, at par. 9, that ''the district of the 
Slievebeagb monntains has long been ccmsidered to belong to the tme 
Goal formation, and sanguine expectations have been entertained of the 
discoTory of workable beds of coal ; bat having ascertained that, in tiie 
order of succession, it forms a portion of the calp series, it appears y&j 
improbable that these expectations will be realized." Having a theory 
fixed in his mind that there must be a Lower and an Upper limestone, 
with a band of calp between them, and finding in the Slieyebeagh 
mountains that there is bat one limestone, or that th^re is no Uj^ier 
Limestone, he concludes, of course, consistently with his theory, that 
there was no coal which in position could only be found overlying that 
Upper Limestone. 

It will be seen by reference to his '' Beport of the Tyrone Goal Dis- 
trict," in the Table of << Strata," at p. 16, that the first bed of coal is 211 
yards above the limestone at Dmmglaas, near Xhmgannon; and he shows, 
at p. 39, that in the immediate vicinity of Goal Island there are seven 
workable beds of coal, amounting to 34 £^t in the aggregate thickness, 
and that aU these beds are in 196 yards of thickness of the strata, from 
the lower bed of isoal to the upper, or 407 yards fix>m the limestone to 
the upper bed, including them all. 

At Dungannon Mr. Griffith has drawn a line across the country to 
the north-west, marking the eastern boundary of the calp of the SUeve- 
beagh district On the east side of this line are limestones, shales, and 
sandstones; on the west side of it are nmilar limestones, shales, and 
sandstones. Thus the rocks are the same on both sides of the line, and 
there is no reason why a boundary line should be made at this point, 
only that coal has been worked on the east side, and no coal yet disco- 
vered on the west. 

On thiiS part of the subject it appears to me that the limestone at 
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Bnunglass and the limestone at Monaglian are geological equivalents, 
and that the gronp of shales and sandstones which overlies the Dmmglass 
limestone, and which contains the coal-beds, is the equivalent of the 
shales and sandstones of the Slievebeagh group, which may also contain 
ooal. If there be 211 yards in thickness of shale and sandstone strata 
over the limestone in the Slievebeagh mountains, there should be as 
good a chance of getting the first or lowest bed of ooal there as at Drum* 
glass. I never examined the country ui detail with a view to determine 
this thickness, and am, therefore, not competent to say whether coal is 
likely to be found there or not; but it depends on the thickness of the 
strata of this group existing above the limestone. 

In corroboration of this view, I will state that Colonel Fortlock, in hia 
<^ Geological Survey of Tyrone," &c., made a large collection of fossils. 
A part of the collection is deposited in the Museum of Irish Industry at 
Stephen's-green. Among the plants are Stigmaria, Sigillaria, Lepido- 
dendron, &c., from the coal districts of Ballycastle and Goal Island. 
Specimens of Stigmaria, as good as any of those, are to be seen there, 
from the sandstone of Camteel, near Monaghan, eight miles to the south- 
west of Dimgannon, in the middle of the country, coloured on the 
*' Map" as calp. Colonel Fortlock's survey appears to have ended before 
he got so far south as the Slievebeagh mountains. However, in spite 
of the boundary line drawn at Bungannon, coal plants have been found 
at both sides of it alike. 

Mr. Griffith in his early life got imbued with a horror of the calp 
phantom, and in the reports he wrote on the subject of mining he 
warned proprietors to beware of trying for coal in the calp. In the 
Eeport of the Connaught Coal District, in a note at bottom of page 9, he 
Bays : — ** Many fruitless trials have been made in search of coal in dif- 
ferent partSj of the calp country by ignorant miners, who mistook the 
black slate clay, with which it is interstratified, for the slate clay which 
forms a principal member in the coal series." 

When a theorist once takes a certain view of a subject hi geology, and 
wishes to make out something new, every &ct that appears to support 
that view is greedily adopted and enlisted into the service, while the 
&ict8 which tell against it are rejected. Since the period of the disco- 
very of the calp sandstone at Bundoran by Mr. Griffith, every insulated 
patch of sandstone in Ireland associated with black shale, which is not 
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clearly below the bottom or above the top of the limestone, has been 
called calp sandstone. 

The two other calp districts alluded to, with this, comprise together 
between 1700 and 1800 square miles. This, instead of a barren calp, 
may possibly, at least a part of it, turn out to be a fertile coal district. I 
am not, however, so sanguine as to hope there maybe coal in all this area : 
on the contrary, I know there is not; that a great part of it is the shale 
which forms the base of the Goal series, and has not sufficient thickneffl 
over the limestone to come up to the coal-beds ; but, even if there were 
coal in one-tenth of the area, see what an e£Eect it would have on the 
prosperity of Ireland. A square mile of coal, a yard thick, would yield 
above three millions of cubic yards. 

At all events, the SUevebeagh district, being the geological conti- 
nuation of the Glasgow valley, where thick and numerous beds of coal 
are worked, and those beds repeated in the small but rich colli^ty at 
Goal Island, in Tyrone, afford strong grounds to presume that there may 
be coal here, though not yet discovered. Whether or not, Mr. Griffith's 
opinion, as given above, and also at par. 9 of the quotations, emanating 
from so high an authority, if allowed to go forward to posterity without 
being contradicted or coirected, would be so feur mischievous that it 
would have the effect, in all future time, of preventing any proprietor 
or geologist from even examining the district with a view to discover 
coal. 

The Dublin calp district is the third in the list I have made ; but, 
before entering into details regarding this, I shall make a few observa- 
tions relating to the black shales which are associated with the Garbo- 
niferous rocks. 

The Carboniferous Limestone of Ireland, in almost all places, has a 
blackish, shaly band immediately under it, which has been called Car- 
boniferous Slate. It has also a black shale over it, called millstone grit, 
or the base of the coal shales. Those two black shales are different in 
character, and require each a short description, because, in the Dublin 
district especially, both of them occasionally take an important part in 
the supposed calp. 

The lower shale, or Carboniferous Slate, consists of alternate beds of 
black shale and dark-gray limestone, the shale prevailing towards the 
base, and the limestone prevailing upwards, where the shaly beds 
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become mere thin partmgs between the limestone beds, and then dis- 
appear altogether, the rock becoming a pure limestone. The limestone 
beds of this group are generally of a dark-gray colour, composed often of 
pure limestone, and filled with stems of Encrinites and other fossils. 
This whole band is generally highly fossiHferous, having corals and shells 
both in the limestone and in the shale or mud beds. This group is well 
exposed about the Martello Tower at Fortmamock, and thence along the 
shore to Malahide ; also at Abbey Bay and Bundoran Bay, near Bally- 
shannon, as already noticed, and many other places. This description 
applies to the Carboniferous Slate almost eyerywhere. 

The upper shale, or that which oyerUes the limestone, is not like the 
lower. Of this band there are three different types : one in the south of 
Ireland, in Munster, and Leinster; a second in the middle district, lying 
between Dublin and Ghdway, and a third in the north, in the province 
of Ulster. 

In the southern type the black shale lies directly and abruptly on 
the gray limestone, without any passage from one into the other. It is 
weU seen at Old Leighlin, near Carlow ; at Abbeyleix ; near Cashel and 
EUlenaule, in Tipperary ; at Eilfenora, ui Clare ; at Ballybunnion, ia 
Kerry ; at Foynes, in Limerick ; and between Buttevant and MalloWi 
in Cork. 

The second type is to be seen about Dublin, where there is a series 
of beds of two kinds of rock, alternating with each other — one a black, 
impure, argillaceous limestone; the other a black shale, — ^those alterna- 
tions forming a passage from the gray, pure limestone into the coal shales 
above. This is well exhibited in the railway cutting between Inchicore 
and Hazelhatch, and also at Clontarf, both near Dublin ; it is seen in a 
quarry at Malabow, two miles south-west of the Naul, in the north of 
the county ; it is visible also, on the road side, one mile east of BaUa, in 
the county of Mayo, where there is a similar passage from the limestone 
into the overlying coal shales of Slieve Corran, a millstone grit moun- 
tain. 

In the northern type there are alternations of three kinds of rock, — 
limestone, shale, and sandstone, — and each of the three occurs both ui 
the Old 'Bed Sandstone and in the limestone. There is a good section 
in the cutting of the canal at Benburb, six miles north-west of Armagh, 
wliere there are three or four bands of sandstone, and as many of lime- 
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stone and shale, in the passage from the main body of the limestone 
upwards. 

In fossils there is a strongly marked difference between those two 
shales. In the lower group, or Garbonifeious Slate, as said before, the 
thin beds of limestoiie are generally pure, and in both the limestone and 
the shale corals and shells are abundant, and of the kinds found in the 
limestone above ; whereas, in the upper passage, in the middle district 
of Ireland especially, the beds of limestone are blapk, ai^;illaceous, and 
impure, and neither those beds nor the shales, with which they are asso- 
ciated, contain any fossils, so far as I know. Aboye the passage, how- 
ever, in the coal shales, fossils appear; but the fossil mollusca of those 
black mud beds are different from those that occur in the limestone. A 
few species of Fosidonomya, of Gkmiatites, and of certain Pectens, all 
with wonderMly thin shells, as if they had lived in fresh water, are the 
prevailing kinds, and they are not abundant, except in the beds a short 
way above the limestone. They are found in the black shales on the 
shore of Lough Shiimy, near Skerries; in the railway cutting at £al- 
dongan, near Luak ; at Garristown, and at Walterstown, in Keath ; and 
they are very fine at Corry, at the north end of LoughAilen, where the 
Shannon comes into it; also to the west of Inchiquin Lake, in Clare. I 
may add, that I never found a Poaidanamya Becheri, nor a Feeten papy- 
raceus in the Carboniferous Slate, though I searched that band well for 
fossils in above 150 localities in Ireland. 

Of the three foregoing types of the passage from the limestone into 
the upper or coal shale, that one about Dublin is that with which I have 
most to do at present, because the typical rock is one of the members of 
the supposed calp. 

It may be interesting to remark, that in England, at the passage from 
the limestone into the overlying coal rocks, there are three types corre- 
sponding to those in Ireland. In Derbyshire it is the same as in Kil- 
kenny ; in Lancashire, the same as in Dublin and Meath ; and in the 
north of England and Scotland, the same as in Antrim, Tyrone, Mo- 
naghan, and Fermanagh. Those three types happen also, on both sides 
of the Irish Channel, to correspond in the general geological strike, and 
the rocks of Dublin are a continuation of the rocks of Lancashire, con- 
nected, too, by a link in the Isle of Man, all of the same type. These 
three English types are well described in Phillips's " Geology of York;" 
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paper on the subject is contained in the proceedings of the Geological 
Section C, page 88, of that year, to which I beg to refer. I haye for- 
tunately preserved the section* exhibited at the meeting, which shows 
the grounds on which my subdivisions of the Carboniferous System, as 
regards Ireland, were based. 

This section exhibits the geological structure of the Carboniferous 
System for a distance of fifty miles, in sm east and west direction, com- 
mencing in the Silurian strata near Butler's Bridge, in the county of 
Cayan, and extending westward by Belturbet to Slieye Bushen moun- 
tain, crossing Cuilcagh mountain, the valley of the Shannon, Lackagh, 
and Benbo mountains, and terminating on the sea-shore at the westera 
base of Benbulben mountain. 

In the neighbourhood of Butler's Bridge the Silurian strata are 
covered unconformably by strata of yeUow sandstone, which are succeeded 
by a band of Carboniferous Slate, and afterwards by the Lower Limestone, 
which near Drummany Lough, two nules.west of Belturbet, is succeeded 
by altemating beds of shale and impure limestone of the Calp series, 
together with gray and occasionally reddish sandstone. These strata 
extend westward from Drummany Lough, by BaUyconneU, to the base of 
SHeve Bushen, for a distance of about four miles, where they are succeeded 
by the gray splintery limestone (Upper Limestone) of Slieve Bushen, 
which in this locality is upwards of 400 feet in thickness. This lime- 
stone is capped on the summit of the mountain by sandstone belonging 
to the MOlstone Grit series ; descending to the westward, we lose the 
Millstone Grit, and the Upper Limestone a^ears agaui at the surface ui 
the line of section ; and fiirther west we find the calp and shale cropping 
out from beneath it, and forming the valley of Swanlinbar, which is alto- 
gether composed of the Calp series ; from whence it extends northward 
to Florence-court, where it terminates, and the subjacent Lower Lime- 
stone commences, and continues to Enniskillen. In a south- western 
direction from Swanlinbar the Calp extends to BalHnamore, in the county 
of Leitrim, where we again find the Lower Limestone cropping out from 
beneath it. 

Here let us pause to consider the result of what has been shown. 



* For a portioii of the section alluded to above, as well as for otiiers refeired to in the 
following observations^ see Plate X. 

Vol. yil. 2 H 
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We find that to the east of Slieye Eushen the Calp series rests on the 
Lower Limestone at Dronimany, and is coyered by the Upper Limestone 
at Ballyconnell ; again^ in a north and south direction, at right angles to 
the section, we find that the Lower Limestone, extending southward 
from EnniskiUen, is covered by calp and shale near Flor^ice-court, from 
whence it continues, in a southward direction, to BaUinamore, where it 
rests on the Lower Limestone of the valley of Leitrim. In feu^t, the 
Upper Limestone of Slieve Eushen is entirely surrounded by the Calp 
series, which is itself surrounded by subjacent Lower Limestone, for a 
circumference of thirty-six miles : and thus in this case we have a suc- 
cession of concentric circles, each surrounding the other, in an ascending 
order from the Lower Limestone by the Calp to the Upper Limestone, 
proving the triple subdivision of the Carboniferous Limestone System, as 
originally described by me, to be correct ; and consequently Mr. Kelly's 
view that the Carboniferous Limestone of Lreland consists of one undivided 
series, based as it is on the occurrence of supposed faults, is erroneous 
and untenable. Continuing the section westward, the Calp of the vaUey 
of Swanlinbar is succeeded by the Upper Limestone of Cuilcagh moun- 
tain, which, as at Slieve Eushen, is capped by the Millstone Grit; and, 
still proceeding westward, the same series crosses the valley of Lough 
Allen by the source of the Shannon, and thence by Lugnaquilla and 
Lackagh mountains, each of which contains a bed of coal near the summit. 
To the west of Lackagh mountain the Upper Limestone crops out from 
beneath the Millstone Grit, and descends into the valley of Manorhamilton, 
where the Calp series is again well exposed, as well as a portion of the 
Lower Limestone, the remainder having been cut off by the protrusion 
of the granite ridge of Benbo mountain, but which, in continuation in a 
south-western direction, extends to Collooney, &c., in the county of 
SHgo, where it is fully developed. 

To the westward of the Benbo ridge we have again the Upper Lime- 
stone, and beneath it, in the remarkable valley of Glencar, there is a fine 
exhibition of the calp and calp shale, which on the west side is again 
succeeded by the Upper (or splintery) Limestone of Benbulben. This 
rock forms the upper portion of this lofty mountain, the table summit of 
which is characteristic of the district. 

Descending westward from Benbulben, we find the strata beneath the 
Upper Limestone to consist — ^first, of a series of beds of calp and shale, 
800 feet in thickness, under which, for the first time in this line of section, 
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we liave a considerable development of gray sandstone, which in this loca- 
lity extends down to the sea-shore, and beneath which, to the northward, 
there is a considerable thickness of beds, consisting of alternations of calp 
and shale, similar to those which lie above it. These strata are well 
exposed to view on the west coast of the counties of SHgo and Leitrim, 
extending northward for upwards of sixteen miles from Glencar, by Ben- 
bnlben, to Dartree mountain, near Bundoran ; thence for fifteen miles, 
in an eastern direction, by Gkiirison and Belleek, to Lower Lough Emci 
and afterwards in a southern direction, for fourteen miles, from Churchill, 
by DerrygonneUy and Behnore mountain, to the Amey river, near Flo- 
rence-court, where it gradually thins out. And thus we have a total 
length of thirty-five miles, in a northern, eastern, and southern direc- 
tion, in which these remarkable sandstone and shale beds are fuUy 
exposed for examination to the geological observer. 

In the line of section engraved on the western margin of the '' Geo- 
logical Map," which passes over the summit of Dartree mountain, at an 
elevation of 1 7 1 2 feet above the level of the sea, oad which extends north- 
ward to Ballyshannon, &c., we find that the Upper or splintery Limestone 
gives a thickness of 500 feet ; the Upper Calp Shale beneath it, 500 
feet ; the subjacent sandstone beds, 800 feet ; the Lower Calp Shale, 
500 feet; and the Lower Limestone, extending northward from Bun- 
doran to Ballyshannon, 600 feet, making a total thickness in this 
locality of 2900 feet, of which 1800 feet belong to the Calp series. But 
this is an unusual development, as in other cases the thickness does 
not exceed half that amount, the variation in this respect being caused 
by the gradual thinning out of one or more of the members, particularly 
of the sandstone, which at the opening of Glencar, at the southern base 
of Benbulben, commences in the form of a wedge, having shale and 
impure limestone beds both above and below, and gradually thickens as 
it extends northward ; and a similar occurrence takes place near the 
southern termination of the Amey Eiver. Thus the eastern escarpment 
of Glenkeel mountain, south of DerrygonneUy, and ten miles north of the 
Amey Biver, gives nearly a similar section to that of Dartree mountain, 
presenting the Upper Limestone, the Upper Calp, the Sandstone beds, the 
Lower Calp, and subjacentLower Limestone at Ely Lodge, onLough Erne. 
Here the Sandstone beds are of considerable thickness ; but to the south- 
ward they gradually diminish, and, after passing the Amey Biver are 
no longer visible, having thinned out, as at Glencar, and are lost in the 
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union of the Upper andLower Calp series; and these united beds continne 
thenoe through Florence-comt to the yalley of Swanlinbar, in whi<di no 
beds of sandstone have been observed. 

The variable thickness of the sandstone beds and their general fugi- 
tive character are familiar to geological observers ; but the facts here 
related afford a remarkable example. 

On the margin of the last edition of my large '' G^logical Map of 
Ireland" I have given a section which exhibits the entire suite of the 
Carboniferous System of Ireland, and which passes through the hargsr 
portion of the same district, but nearly at right angles to that exhibited 
at liveipool, which I have just described. This section was exhibited 
at the meeting of the British Association held at Manchester in the year 
1842, and it clearly shows the relative positions of the different members 
of the series; and it is the accuracy of this section which is endeavovred 
to be impugned by Mr. John Kelly, who conceives that the shales and 
sandstones, as there represented by me as belonging to the Calp series, 
really belong to the Old Bed Sandstone, and the equivocal position in 
which the strata occur is accounted for by him by a great east and west 
faidt, extending from the north-west end of Lough Erne to the sea- coast 
south of Bundoran, in the county of Donegal. But there are no grounds 
for this supposition. "No doubt there is a fault, of trifling character, 
having a north and south direction, visible near the coast south of Bun- 
doran ; but in this case the strata, on both sides, belong to the same Calp 
series, as described by me, while its north and south direction contri- 
butes nothing towards sustaining Mr. Kelly's assumption of the great 
fault extending westward from Lough Erne to the sea-coast near Bun- 
doran ; and the only argument he has brought forward in support of his 
opinion is, that the level of the millstone grit at Shean HOI, on the 
south side of Lough Erne, is 1135 feet above the sea, while the mill- 
stone grit on the north shore of Lough Erne is only 150 feet above the 
sea ; and, arguing on this difference of 985 feet, he assumes that a down- 
throw of about 1000 feet has taken place between the north and south 
shores of Lower Lough Erne. But Mr. KeUy' s basis for the argument has 
no foxmdation, because the strata on the north shore of Lough Erne consist 
of yeUow sandstone, and not of millstone grit. If Mr. KeUy has not 
himself examined this district with a view of ascertaining whether his 
fabric of faults was weU founded, and if, in default of his own observa- 
tions, he depended on published data supplied by me, he should have 
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referred to the latest edition of my *' Geological Map/' or, indeed, to 
any publication of that document, even to the comparatively imperfect 
small one first published in the '^ Atlas" attached to the ''Irish Eailway 
GommisBioners' Eeport," in which the country forming the north shore 
of Lower Lough Erne is represented as belonging to the Carboniferous 
Limestone series, and not to the millstone grit, m doubt in the printed 
geological ''Outline" itself, owing to a want of accurate information at the 
time, and basing the supposition on the occurrence of a thin bed of coal, 
it is mentioned that a millstone grit district extended from Drumquin 
^'towards** Lough Erne ; but no just conclusion can be drawn that the 
expression " towards Lough Erne" has the signijOlcation of the expression 
*'to Lough Erne;" and had Mr. KeUy examined any of mj published 
Maps, he could not have fallen into error in this respect. But I must 
confess that it appears to me to be unusual as well as unaccountable that 
the data used by Mr. KeUy, in his endeavour to overthrow the system of 
geological classification adopted by me, should have been derived, not :&om 
any of my more recent publications, but from a hasty "Outline," written 
nearly twenty years ago. Should he not in such case have investigated in 
the field the grounds on which his theory of gigantic faults is based ? 

I wiU now refer to a paper read by me at the meeting of the British 
Association held at Cork in the year 1343, in which I described in detail 
the strata which occur on the north shore of Lower Lough Erne, extend- 
ing in an eastern direction, an abstract of which will be found in the 
*' Proceedings" of that year. Section C, page 42, from which I may 
quote the following : — 

" Mr. Gnfith next described the district situated to the north-east of 
Lough Erne, which contains a great variety of strata, belonging to the 
Carboniferous, the Silurian, and the Mica Schist Systems. The suc- 
cession of the strata as they occur in this interesting district was exhi- 
bited in two sections, one of which extended from the Mica Schist 
District of the county of Donegal, north of Pettigo, across the limestone 
and sandstone valley of Pettigo, Kesh, and Edemey ; it afterwards tra- 
verses the brownish-red conglomerate and sandstone district of Lisnarick 
and Irvinestown, and, in continuation, the dark-gray slate district of 
Lisbellaw, which contains Silurian fossils ; from whence it is continued 
across the limestone valley of Brookborough, thence over the Slievebeagh 
mountains, and terminates in the graywacke slate district of the county 
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of MonaghaDy — tkos exhibitiiig the structure of the country for a length 
of forty-two mileB. 

'' Commencing at the northern extremity of this, the most southerly of 
these sections, — that near Pettigo, — ^we find the mica schist covered in 
an unconformable position by a bed of red conglomerate, about fifty feet 
in thickness, which is succeeded by beds of yellow sandstone, altematmg 
with dark-gray shale, and occasional beds of dolomitic limestone. The 
shale contains the casts of plants, and also in ahimdjBaLceModioIaMaeadami. 
These strata are about 150 feet in thickness. Above we have altema- 
nations of dark gray shale with occasional beds of gray sandstone, and a 
few beds of calcareous clay ironstone, sixty feet thick. This mass of 
shale and sandstone is succeeded by a series of beds of blue limestone, 
occasionally alternating with dark gray shale and yeUowish-gray sand- 
stone, 500 feet in thickness. It is remarkable that a thin bed of coal, 
half an ruch thick, is included between two of the limestone beds at the 
base of this division. The limestone is frequently dolomitic, and, as is 
usual in such cases, fossils are of rare occurrence. Above we have a 
succession of beds, consisting of alternations of limestone and dolomite, 
about 100 feet in thickness, followed by alternations of dark gray, im- 
pure limestone, and black and gray shale, 300 feet thick, on the top of 
which we have beds of gray siliceous limestone, about sixty feet in 
thickness. These calcareous strata are succeeded by a great accumulation 
of beds, consisting of gray sandstone and shale ; in some places the sand- 
stone, and in others the shale, predominates, the whole being interspersed 
with occasional beds of impure limestone, amounting altogether to a 
thickness of about 700 feet. The shale contains in abundance Modiola 
Maeadamt, and the usual fossils belonging to the shale beds. 

"These strata are followed by others very similar in character, 
excepting that the sandstone rather predominates. In the lands of 
Pormil, close to the village of Tubbermore, a bed of highly carbonaceous 
shale, with two inches of bituminous coal, occurs in the sandstone. The 
shales produce the same Modiolas, Pectens, &c., as those lower in the 
series ; but on the lands of Drumcurren, on the left bank of the river 
Banagh, numerous casts of the scales oi HoU^tychim PortlocMi, accom- 
panied by a single specimen of Poecilodus, occur; also plants identical 
with those of Kilcummin Head, particularly HieSphenopteris linearis, and 
a small-leaved plant, apparently a j^coid. 
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''Above the fish-scales, and approaching the great or Lower Limestone, 
the shales were found to contain fossils indicati^ of the Carboniferous 
Slate ; bnt owing to the unusual abundance of sandstone which accom- 
panies the shale, it is difficult in this locality to draw with certainty the 
line of separation between the Carboniferous Slate, or Lower Limestone 
shale, and the Yellow Sandstone. The thickness of this upper portion of 
the series may be about 1200 feet: thus making the whole series, in- 
cluding the Yellow Sandstone and Carboniferous Slate, about 2900 feet 
in thickness. To the east of the village of Kesh and Edemy, Carboni- 
ferous Slate is succeeded by the Lower Limestone, the thickness being 
about 700 feet, and this again by the calp shale and calp sandstone." 

I shall not dwell longer on this part of the subject, ^irther than to 
state, that in no part of Ireland is the entire suite of the Carboniferous 
system so well or so clearly developed as in the formation surrounding 
the Connaught miUstone grit district, situated in the counties of Leitrim, 
Boscommon, Sligo, and Permanagh ; and, as a convincing proof of the 
accuracy of my section through this district, as shown in the section 
engraved in the margin of my '' Geological Map," I shall now exhibit a 
section on a larger scale, carefully made, in which the succession is 
perfect, and where the actual contacts have been carefully observed, 
and in which line no important fault has been discovered, nor can such 
exist. This section, in fact, forms a portion, though it has not been 
taken in the precise line, of that engraved on the margin of the '' Map." 
Commencing in the Millstone Grit series of Dartree mountain, it extends, 
in a north-western direction, to the metamorphic Mica Schist, situate to 
the east of BaUyshannon, and in continuation still in a north-western 
direction; leaving the Mica Sohist, the section crosses the Lower Lime- 
stone, which is again succeeded by the lower calp shale, which in this 
case, as at the base of Dartree mountain, is foUowed by the calp sand- 
stone of Kilbarron, the contacts of the different series of rocks having 
been in each case accurately observed. 

Mr. Kelly in his paper describes the SHevebeagh mountains, which 
occupy the northern portion of the county of Monaghan, and south of the 
county of Tyrone, as belonging to the Millstone Grit series, in conse- 
quence of the strata resting on limestone, and consisting at the base of 
alternations of impure limestone, succeeded by beds of sandstone ; and 
he supports his view by the statement that the strike of this mountain 
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ridge is parallel to the strike of the Coal series of the west of ScotLand; 
but he appears neyer.to have reflected that the Lower limestone, which 
supports his supposed millstone grit to the south of lisnaskea, in the 
county of Fermanagh, also supports similar strata to the west of Lough 
Erne, which, as already mentioned, are succeeded by the Upper Lime- 
stone and the Millstone Grit of SHcTe B>ushen mountain, — ^the breadth of 
the subjacent Lower Limestone between the calp of Lisnaskea and that 
at the base of Slieye Eushen being but three miles, as may be seen by 
reference to the " Geological Map." But I feel certain that no geologist, 
who has examined the country, will agree with Mr. John Kelly in regard 
to the geological position of the Slievebeagh mountains, but will decide 
with me that it is righdy referred to the Calp series. 

I shajl now exhibit a section extending, in a south-eastern direction, 
from the Silurian strata at Lisbellaw, in the county of Fermanagh, across 
the Lower Limestone valley of Clogher, thence over the Slievebeagh moun- 
tains, which, in continuation, crossing the Lower Limestone valley of 
Monaghan, terminates in the Silurian strata of Scot's-house, west of tlie 
town of Monaghan. 

This section, in fact, forms the continuation of the section already 
described at the meeting of the British Association held at Cork in the 
year 1842 ; and I shall quote from the abstract of my paper which refers 
to the Slievebeagh section : — 

'* At Lisbellaw the Silurian rocks are succeeded unconformably by 
strata belonging to the Yellow Sandstone series, which is here very im- 
perfectiy developed, owing probably to its being cut through by the 
projection through it of the Silurian series. The Yellow Sandstone is 
followed by the Carboniferous Slate, and this again by the Lower Lime- 
stone, and, in continuation, by the calp and calp sandstone of the Slieve- 
beagh mountains, from beneath which, in an eastern direction, we find 
the Lower Limestone and Carboniferous Slate appearing at the surface in 
the valley of Monaghan, and terminating unconformably on the gray- 
wacke slate, which bounds that valley to the south-east." 

I shall not enter into any description in regard to the several other 
Calp districts laid down in my " Geological Map," as I know that the 
greater number of them have been examined by several distinguished 
geologists belonging to our Society ; and I shall leave it in their hands 
to decide between Mr. KeUy and myself. But as I am not aware that 
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and in the middle type he not only describes accurately the passage from 
the limestone into the overlying coal shales, but the country afforded 
him opportunities of giving actual measurements of the thicknesses of the 
alternating bands of shale and black limestone in several sections. Such 
opportunities, however, do not offer in Dublin, as the country is low, 
flat, much broken up by faults, and covered with drift. 

With the Dublin district I begin by stating that there is a detached 
patch of the bottom of the coal shales at KUtegan, about a mile north- 
wards frx)m Glonmel. To the south and south-west of Tethard, at £ar- 
retstown and Guirane, there are two of the same kind ; east of Cashel 
are two more of a similar kind ; then comes the Killenaule coal district 
and the Castlecomer coal district. AU these belong to the Coal series, 
and rest directly upon gray limestone. I refer to them for the purpose 
of showing that, with the exception of the passage beds at the top of the 
limestone, the upper shales of Dublin are precisely similar in position, 
as they are in character, with those coal shales in the south ; and the 
shales in the counties of Kildare, Meath, and Westmeath, coloured on the 
*^ Map" as calp, the same. 

Those detached patches in Tipperary bear evidence that denudation 
to a great amoimt took place over the face of the country, for, being next 
over the limestone, they are, of course, as just stated, belonging to the 
very bottom of the coal shales, the upper part having been carried away. 
In the north of the county of Dublin there is still a good thickness of 
those shales remaining — I should say, south of the Kaul, 1100 or 1200 
feet — and ironstones and sandstones, flimilar to those at Killenaule and 
Castlecomer accompany them. At Balrickard a gray sandstone was 
worked for the railway viaduct at Balbriggan. Sandstone occurs at 
Garristown; to the south-east of Slane is a band, coloured on the ''Map'* 
as calp sandstone, and another, similar, near Kavan, and many smaller 
ones, as may be seen by reference to the " Geological Map." 

While on this part of the subject I may mention that, when employed 
on public works in the south of Ireland, I opened dozens of quarries in 
the coal country about Abbeyfeale, to get sandstone for the bridges and 
retaining walls. I am well acquainted with their appearance. Some 
time ago I visited a sandstone quarry near I^avan, opened for the use of a 
railway bridge at Beauparc, and there, at a glance, recognised the litho- 
logical character of the quarries at Abbeyfeale : the same in colour, in 

Vol. VII. 2 F 
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hardneeSi in black shale parfangs, and alternating beds — the same in 
everything. 

For those who may wish to see a clear distinction between those 
lower and upper shales there is a good opportunity near Malahide. The 
Garboniferons Slate is seen dipping nnder the gray limestone, and both 
in contact at the Martello Tower of Portmamock, proving it to be the 
band below the gray limestone of Dublin, which comes to the Burface 
in many places. From Fortmamock to Malahide, on the sea-shore, is 
an excellent typical section of Ihis band. 

The upper or millstone grit band is seen in the railway cutting near 
Malahide, at the second yiaduct south of the town, adjoining the demesne. 
About forty yards to the north of this yiaduct there is a fault, visible in 
the cutting, on the north side of which is gray, hard limestone; on the 
south, black, soft; shale (now called Galp), belonging to the coal shales. 
From the angle of the slope of this fault the geologist will infer that 
the black rock slipped down from a higher level Here an instructive 
comparison may be made between the Carboniferous Slate at Fortmamock 
Martello Tower and the black shale at the viaduct. The rocks at this 
break are unconformable, for they dip nearly in opposite directions from 
the line of fracture. The Carboniferous Slate at the Tower contains beds of 
crystalline encrinital limestone, amounting in volume to about half the 
mai^s. The shale (Calp) at the viaduct has no limestone beds at all — 
not, I suppose, an ounce in a thousand tons of the mass. The contrast in 
fossils is this, that out of the 1050 species, exclusive of plants, got in the 
Carboniferous formations, the Carboniferous Slate contains nearly all the 
shells and corals found fossil in the limestone ; while the shales above 
contain only from 3 to 4 per cent, of the entire number of the shells, and 
none at all of the corals. 

I have just said that the coal shales contain about 3 or 4 per cent, 
of the fossils common to the limestone. This makes a pretty large 
number. I stated before, that there were but very few species conmion 
to the two. To explain this apparent discrepancy I will state, that in 
a ravine at Cahemanalt, two miles north-east of Keadue, in Eoscommon, 
and about 150 feet above a bed of coal, I found a bed of black, calca- 
reous shaly rock, about three feet thick, and in it I got a bag of fossils. 
These were examined by Mr. M'Coy, and he stated that out of 35 species 
obtained, 26 were common to the mountain limestone, and 9 either 
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peculiar to the coal shales or new. I woxdd enumerate them here ; but 
my paper is getting long, and I may make them the subject of a fiiture 
communication to this Society. 

While on this point, I will i^irther add, that those fossils found high 
up in the coal rocks, and the fossils before enumerated, found below in 
the Old Bed Sandstone, which are in both cases common with those of 
the middle part (the limestone), show two strong links, made by nature, 
connecting the coal rocks, the limestone, and the Old Bed Sandstone 
with one another into one formation inseparably, and putting them in 
the position in which they were placed by geologists about the year 
1835. 

If the rock called Calp of the Dublin district were a band made up of 
shale and sandstone, between two limestones, as represented in quotation 
No. 4, the Upper Limestone might be expected to appear in some part 
of this extensiye district overlying the Calp band; but no limestone 
exists over this peculiar black shale anywhere in Dublin, Meath, or 
Westmeath. I have no doubt whatever that tiiis whole district, coloured 
on the '^ Map" as calp, is of the Coal series. Every variety of sandstone, 
ironstone, shale, and fossil to be met with in it is identical with a variety 
to be seen in some or all of the coal-fields of Leinster, Munster, and Con^ 
naught. 

The fourth Calp district shown on the *' Map" is in the county of Qal- 
way. A straight line fromBanagher to Monivea would pass nearly through 
the middle of it This district occupies nearly 500 square miles. It is, 
like Dublin, low and flat, and mostly covered with drift. The substra- 
tum of the son is formed mostly of strong clayey gravel, with pebbles 
of limestone. There- is much bog, which lies on similar drift, in this 
district. Like that near Dublin, there is no section anywhere showing 
that any limestone overHes the black shale. In Galway it is the same 
as in Dublin — ^the base of the Coal series. 

The question may naturally be asked here, — ^Is there any chance of 
finding coal in Gblway ? Ko one can answer this. While the Calp held its 
sway in the country, this idea could not be entertained ; but if this myth 
should give way, men would begin to think about it. We find in Tip- 
perary, about Eethard and Cashel, detached patches of the base of the 
coal shales, left on hills or on high grounds, where the limestone attains* 
a good elevation, and it appears that on those high grounds denudation 
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has swept away the greater part of those shales, but not the whole, as 
the Killenaule coal district, on high ground, still remains to testify. The 
land of the black shale in Gbdway is for the greater part in a low posi- 
tion, and now covered over with bog. It may hare had more shelter 
or a greater depth of sea over it at the time the denuding agency was in 
operation, which would leave it less exposed to the action of that agency 
than the hills about Cashel, and, therefore, a chance that a considerable 
thickness of the strata may remain untouched, — thus affording grounds 
to suppose that coal may be found la Gkilway, in a low country at least, 
as well as at Killenaule on a high one. 

I have thus noticed the four principal Galp districts, and shown, 
according to my interpretation, how they ought to be apportioned on the 
*' Geological Map," or at least an approximation to it. 

In addition to the objections already urged, it may be stated that 
there are many clear and satisfactory sections across the whole of the 
limestone in Ireland, from the Old Bed Sandstone at its base to the coal 
shales above it, in which there is no trace of calp. I shall enumerate a 
few of the localities where those sections occur. 

1. In the county of Clare, on the parallel of Corofbi, the Old Bed 
Sandstone occurs on the west side oftheDerrybrian mountains; proceeding 
westwards from those moimtains, the limestone is surmounted by the 
coal shales near Gorofin. Here the succession is clear, the dip constant 
to the west, and the rock visible, indeed quite bare of diifb in most part 
of the section, and there is no calp. 

2. A similar section occurs near Ennis, some miles farther south, in 
which there is no calp. 

3. In Limerick, from the Old Bed Sandstone at Knockaderry, to the 
coal shales near Ardagh, there is no calp. In this part there appears 
on the " Geological Map" a narrow band of calp ; but there is no sand- 
stone in it, which is the main feature of the Calp district at Bundoran, 
as well as at Slievebeagh. This band vanishes on the '' Map" towards 
Chaxleville. 

4. In Kerry, from the Old Bed Sandstone near the Causeway, by 
Lixnaw, to the coal shales on the south-east, at Crotto, there is no calp. 

5. There is no calp near Tralee in ike section from the Old Bed Sand- 
stone of Slievemish at Ballyseedy, across the limestone to the millstone 
grit, or rather the coal shales, near Oakpark. 
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6. In Corky from the Old Bed, at the south-west end of the Gkiltees, 
}iear Bntteyant, to the coal shales near MaUow, there is no calp. 

7. In Tipperary, in a section from the Old Bed at Cahir to the mill- 
stone grit near Gashel, none. 

8. In Wexford, though the coal shales do not appear at Hook Head, 
there is reason to believe that the limestone is yisible, at least to very 
near its whole thickness. There is not any calp in the middle of it, 
that is, if calp consists of black shale and sandstone of the type ima- 
gined at Bimdoran. 

9. At CarloWy as stated by Mr. Orifith, at quotation No. 11, where 
there is a good section, the calp is wanting. In the Oeological 
Surrey, on the ''Map" of Carlow, a thin band is shown as calp; but 
then it must be the black Carlow limestone flags, got a mile from the 
town, that are turned into calp. This band is one of the vaiieties 
of the limestone of which I mean to speak in the latter end of this 
paper. 

10. From the Old Bed Sandstone near Mountrath, in the Queen^s 
County, to the coal shales at Ballyroan, there is no calp in the section. 

Mr. Griffith himself may remember a time when he considered the 
shore all the way from Portmamock to Malahide, in the county of Dublin, 
to have belonged to his calp. Such was the case when the '' Synopsis 
of the Fossils of the Carboniferous Limestone of Ireland" was written 
by Mr. M'Coy ; and it was a difference of opinion on this point that 
caused the localities of the fossils to be omitted in the printing of that 
work. He afberwards became convinced that that opinion was not te- 
nable, and he put the Malahide shore into his Carboniferous Slate. I 
merely mention this to show that there did not from the beginning ap- 
pear to be any certain marks by which the calp could be identifled. The 
black shales below of the Carboniferous Slate were frequently confounded 
with the black shales above the limestone, and the sandstones below, of 
the Old Bed, and the sandstones above, of the Coal series, when found in 
insulated patches, were often confounded with one another, and all those 
confounded shales and sandstones got the name of Calp. 

Besides the four great Calp districts, there are some smaller ones shown 
on the ''Map*' of Ireland; but those are founded on the occurrence of some 
of the kinds of limestone, than which, perhaps, there is no rock which 
presents a greater variety of lithological character. In colour it is gray, 
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of every shade, £rom nearly black to nearly white ; it ib sometimes quite 
black ; it is blue, red, brown, mottled on a red or brown ground, with 
black spots; on a gray ground with large black or white spots, 
those spots sometimes hard at the edges, and sometimes softened. In 
grain it is very compact, with a conchoidal fracture. It is arenaceous, 
siliceous, argillaceous, splintery, crystalline. There are three or four 
varieties of grain and colour in one quarry at Merlin Park, near Galway. 

I was at intervals, for many years, employed by Mr. Griffith at the 
'^ Geological Map." The Calp was always a special object of inquiry. 
About the middle of the limestone close search was made for a little 
black shale, or a few layers of flint, or a few beds of black or duU 
earthy limestone, which ought, according to the fixed notion, to be 
found thereabouts. Any little change of Hthological character from the 
usual light gray type was welcome, and made a foundation for the band 
of Calp. In this way aU the narrow bands were determined upon. 

I shall consider one or two of those bands as examples : — say, first, that 
at the thin end of the great calp wedge already mentioned, a mile south 
of Drumahaire, in Leitrim. It proceeds from this place and passes im- 
mediately to the south of Markree Observatory; then gets very narrow 
at Killoran church, and continues on to the west of Tobercurry ; from 
this place it turns eastward, by Carrowilkin, to Gorteen, and ends in a 
pretty broad expanse about Battlefield, to the west of Keshcorran 
mountain. I believe that in this whole dark-coloured band th^re is 
nothing but solid beds of limestone, and they are visible in it where the 
rock is not covered with dnft, which is generally the case. Advantage 
appears to have been taken of the low situation and the covering of drift 
to introduce the Calp band along here, to give colour to the theory. The 
sandstone, which is so thick at Bundoran, is whoUy absent, and the re- 
presentation of the whole band here, fifty miles in length, as it appears 
on the *^ Map," is I believe a geological romance. 

There is a band of Calp shown surrounding Slieyecorran, to the 
east of Castlebar, which has a ramification to the east of Hollymount, 
and thence towards MountbeUew Bridge. This is another case founded 
upon chaise of Hthological character in the limestone. But I need 
not farther particularize those bands. If the Calp be not at Bundoran, 
as I said before, it is not anywhere, and all those small bands shown 
upon the "Map" must be swept away. 
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I have stated that there is a great yariation in the lithological cha- 
racter of different parts of the Carboniferous Limestone. In the north 
of Ireland, about Oookstown and Stewartstown, and in the country on 
to Glogher, it is, perhaps, not more than from 100 to 200 feet thick. At 
Blackhead, in the county of Clare, immediately south of Galway Bay, 
there is a well developed and undisturbed section. Here there is about 
1200 feet in thickness of it over water, and some more, buried in Gkilway 
Bay, not visible. 

The general colour of the mass of the limestone is gray ; towards 
the base it is dark-coloured ; towards the top it is of a Hght-smoke gray. 
It may be of interest to notice some of the variations of character, and 
in doing so I shall take them in geographical order, beginning at Dublin, 
and proceed thence to the north, west, and south. 

The county of Dublin is much broken up by faults, and it is impos- 
sible to trace the continuity of any band of rock for any considerable 
distance. One of those faults is visible in the railway cutting at Mala- 
hide, between the two bridges next the town. iThis feult has been 
already described. A similar fault occurs at Kennon Bridge, near 
Blanchardstown, in the cutting of the Eoyal Canal ; but I need not enu- 
merate more of them. 

1. By means of those faults a certain band of light gray limestone 
comes to the surface in many detached places. In. this the beds are 
thick and massive, and the stratification obscure. It is at Howth, Ea- 
heny, Coolock, St. Doulough's, Portmamock Church, Carrick Hill, be- 
hiud Malahide Castle, at Feltrim Hill, Clogran, Cappagh, in the cutting 
of the Eoyal Canal near Blanchardstown, at Castleknock, Woodlands, 
Hermitage, Curkeen, Milverton, Salmon, Oldtown, the N'aul, and other 
places. The country generally between those quarries or hills of pure 
light gray limestone is covered by black shale, of which, in describing 
tiie upper shale connected with the limestone, I have spoken already. 

2. Another type is seen in the dark gray and rather argillaceous 
thick beds, with partings of black shale, on the sea-shore near Malahide 
and at Swords. This is near the base, and associated with the Carbo- 
niferous Slate. 

3. The dark gray, compact, close-grained limestone of Aclogh, near 
Hazelhatch, in Kildare, which is brought to Dublin to be burned, is a 
third type. 
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4. The light gray fossiliferous limestone at Millecent, near Sallins, 
in Eildare. This is much burned for lime in Dublin also. It is re- 
markable for the abundance of fossils, and particularly of Fenestella, it 
yields. It might be called the Fenestella limestone. 

5. The limestone at ArdbraccaUi in the County of Heath ; altoge- 
ther a crystalline gray mass, composed apparently of fragments of En- 
crinites. This type may be seen in the front of the Eoyal Dublin So- 
ciety House, Kildare-street, Dublin, and it appears remarkable when 
viewed with a magnifier. 

6. The red limestone at Castle Espie, near Comber, in the county of 
Down, is of another type. This band is low down in the Old Eed Sand- 
stone, but of course is a band of Carboniferous Limestone, since the Old 
Eed itself in Ireland is a division of the Carboniferous formation ; and 
to back this, the limestone contains some of the peculiar fossils. 

7. At Armagh is a mottled marble, with a ground of brownish-red, 
with dark brown spots softened round the edges. 

8. At Armagh there is also a brownish-gray marble, mottled with 
black spots. 

The limestone of Armagh generally is of a yellowish-gray colour, 
with a tint of pink through it; and this colour prevails also about Cooks- 
town, in Tyrone. 

9. In the vicinity of Cookstown there is a peculiarity worthy of 
notice. The whole of the limestone at this place and on to Dungannon 
and Clogher, is much thinner than in the South of Ireland, as stated 
before. The old red sandstone near Cookstown contains thin bands of 
limestone, and the gray limestone in the country southwards, contains 
thin bands of whitish sandstone, as seen at the Kock quarries near 
Pomeroy, at Donaghrisk, and other places. 

10. At Killymeal, near Dtmgannon, the limestone is of a dull dark 
gray colour, and argillaceous. The fossil shells it yields are generally 
of a pure white colour, and very perfect. It is one of the best loca- 
lities in Ireland for getting Fenestella and other delicately marked corals. 

11. At Monaghan the colour of the limestone is of light gray, and it 
is very siliceous. The Court-house stands on a band of this. 

12. At Colooney, near Sligo, is a limestone nearly black; it is very 
fine-grained, compact, and has a conchoidal fracture. It appears as if 
it would yield a good hydraulic lime, or give a good polish as a marble. 
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13. There is a black oolitio limestone at CrosspatEick, near Eillala, 
in Mayob The old Abbey at Moyne is built of it. 

14. There is black marble at Wesiport. 

15. A very light gray oolitic limestone oocnrs in thin beds at BaUa, 
in Mayo, near the top of the limestone, being covered there by the Coal 
series of Slieyecorran : the thin flags of this limestone give a ringing 
metallic soimd when struck with a hammer. 

16. Dark gray nuirblei nearly black, with a few small white Gfpots, 
is at Angliham, near Galway. Some slabs are got here with a black 
ground, having white corals (Syringopora) in radiating lines, which 
make a very pretty appearance when polished. 

17. There is a gray marble at Merlin Park, near Galway, exactly 
similar to that called the half-moon beds at Baheendoran, near Carlow. 

1 8. There is a light gray oolitic limestone at Toberory, near Tnlsk in 
Boscommon, differing from the gray oolite at Balla in ICayo, in having 
thicker beds. This oolite contains the usual fossils of the limestone. 

19. A grey oolite occurs at Edenderry, in the Ejng's County, which 
is very massive, and in the quarries assumes a columnar aspect. A 
similar grey oolite is at Donaghmore, near Bathdowney, Queen's County. 
It is also at Doon, and at Kushhall, both in the neighbourhood of Bor- 
ri&-in-Ossory ; but in those two latter localities it occurs iu ordinaiy beds 
— ^the massive coltmmar appearance is wanting. 

20. A light gray, thick'-bedded, brittle limestone occurs at Moore, 
near Ballinasloe in Eoscommon, almost composed of a minute coral 
like Stromatopora, which I think is imdescribed. I distinguished this 
by the name of the Stromatopora limestone, and it occurs in many places 
in Ireland. 

21. A brownish-red marble, mixed with gray spots, occurs at Bally- 
mahon, in Westmeath. 

22. At Clonmacnois, King's County, the marble has a gray ground 
with small white spots, the whole being a mass of Encrinite stems. 
Marble exactly similar in appearance and colour is got at Palliskenry 
in Limerick, and at CanigaJine in Cork. 

23. At Clonony, near Eerbane, the marble is yellowish-brown, mot- 
tled with large gray brecciated spots, and mixed with small gray spots, ^ 
fragments of Encrinites. Another variety at Clonony has a ground mot- 
tled gray and white, with large brecciated brown spots. 
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24. At Gasdetowiiy in Lower Onaond, Tipperary, is a marble motUed 
red and white ; and one something similar occurs at EiUamey, in which 
the red and white occur in stripes. The latter in a cross section resem- 
bles a firesh-cnt sUce of bacon. 

25. A gray limestone occurs near Borrisokane in Tipperary, which, 
when struck, yields a metallic soimd. A large piece gives out a deep 
tone, and a small piece a high note ; a musical instrument might be 
made out of this. A similar limestone occurs in many other places. 

26. light gray limestone, with nodules and layers of chert, occurs 
near Abbeyleiz, Quq^'s County, and generally roimd the Coal series of 
Castlecomer. Of this character are the upper beds of the limestone near 
the passage into the coal shales almost everywhere they occur along 
this junction. 

27. The black marble near Kilkenny has white marks of fossils, 
Ehynconella, Cyathophyllum, &c. 

28. Another variety at Kilkenny is black, with a few large white 
crescents. The workmen call this band the half-moon beds. The white 
crescent is a section of a Froductus filled inside with calcareous spar. 

29. To the west of the river Barrow, near Bagenalstown, in the 
railway cutting, there is black shale, interstratified with beds of en- 
crinital crystalline limestone. This type is common near the bottom of 
the limestone. It is similar on the shore near Malahide ; but this type 
must not be confounded with the passage above from the limestone 
into the coal rocks (the Calp of Dublin), the black limestone of which 
has neither crystal nor Encrinite. 

30. At Bagenalstown, in the street, the limestone quarried for 
building is a dolomite nearly black. 

31. At Limerick there is very black marble, with a few pure white 
spots. At Doneraile, a band exactly similar in appearance occurs. 
Black marble is also got at Tralee. 

32. At PalHskenry, in Limerick, there is a reddish-brown marble, 
with small white spots, remains of Encrinites, in calcareous spar. 

33. At Ballymacelligot, near Tralee, a hard, brittle, flinty slate is 
found, of peculiar type. It is quarried for repairing the roads. 

34. At Churchtown, in Cork, the ground of the marble is brownish- 
red, of various shades, mottled with large, white, brecciated spots, and 
sprinkled with small ones. Here also is a gray marble, with large 
white brecciated spots. 
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35. At Mitchelstown is a marble with a black ground, and large 
white brecciated spots. 

36. At Cork there is a marble having a red ground, with large white 
spots. Here also is another, mottled gray and white. 

37. At Monkstown, near Cork, the marble has a brown ground, 
mottled with gray and white spots. 

Dolomite, a variety of limestone, is only a condition of it induced 
by metamorphic action. It can scarcely be ranked among the va- 
rieties, for every part of the limestone has been alike affected by 
it. In the bottom, the calciferous slate on the shore immediately 
west of the pier at Howth is changed into a dolomitic condition. At 
the top, the limestone at the summit of Belmore moimtain, in Ferma- 
nagh, is a Dolomite. The general colour of it is a yellowish-brown, 
but it varies. At Eagenalstown in Carlow it is quite black. It is 
extensive about Ballyshannon, in the vicinity of the hill of mica slate, 
which appears to have been protruded through the limestone there. It 
is usually found in connexion with, or in the vicinity of, great faults in 
the strata, and sometimes it is the matter which fiUs up a dyke. A case 
of this latter kind is observed on the shore, about a i^long north of the 
Martello Tower at Portmamock, in the county of Dublin, where a dis- 
tinct vertical dyke of this substance is protruded through ordinary lime- 
stone strata. Another appears at Dangan, on the shore a mile north of 
Eush, in this county also. 

I have now brought my subject to a conclusion, and will only fur- 
tiier say, that to Mr. Grifith we owe much. If another man had been 
employed in the public capacity that he filled in this coimtry, we proba- 
bly never would have the "Geological Map" of Ireland now before us ; 
and though it has some faults to be corrected, yet it exists a monument 
of a great love for his favourite pursuit, joined to a good opportunity of 
carrying it into effect; and though I differ with him on the subject of 
this paper, we know that the education of men, and the means by which 
they attain their knowledge, are so very different that it is impossible 
they could aU think alike. 

On the Calp as a geological subdivision, or band of rock, I have not 
auy of the writings of Professor Sedgwick or Sir Henry de la Beche, 
to quote in corroboration of my views, as I had when treating of the 
Devonian System, or the Old Bed Sandstone of Herefordshire. The Calp 
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has been written upon only by Mr. Griffith, and no views bnt Mb are 
yet published on the subject. There are, however, a fbw sentences in 
Professor Sedgwick's Introduction, already maitioned, which are so ap- 
plicable to the present case that I shall quote them. He says : — 

« In the progress of a rapidly advancing scienoe, a great and good 
workman may make a great mistake ; and if that mistake be largely 
adopted under the sanction of his name, so much the worse for himself. 
A bold gi^ieralization, ratified by a technical name, may have the pro- 
mise of some endurance ; for men hate to be dangling in doubt, and one 
who affefm to the inquiring mind an apparent resting-place is sure of 
immediate favour. When a man has accepted a technical name, he never 
readily submits to the humiliation of parting with it; and he will often 
oling to names with more tenacity than he clings to principles, which 
he never, perhaps, examined for himself, or, it maybe, never thoroughly 
comprehended. 

'^ The truths of nature, however, are not things mutable, and depen- 
dent on popular voice ; they are eternal. Physical mistakes, whether 
of classification and nomenclature, or of a false induction firom facts im- 
perfectiy observed, may last their day, but that day cannot be long 
while the spirit of inquiry is alive among mankind, and they are awake 
to the power and sanctity of philosophic tnithv 

" The higher the authority from which an error is promulgated, the 
greater is the danger to science. If I differ &om a feUow-labourer, the 
greatest respect I can pay him is to tell him, plainly and honestly, 
where I differ from him, and it is no mark of respect to merge plain 
truth in mealy-mouthed words of stupid and unmeaning courtesy." 

With these views, though I undertook the tafik of writing this paper 
with r^uctance, I thought it a duly to put forward tiie views I enter- 
tain on the subject of it ; to rec<»^ the convictions resulting fr^m an 
amount of experience that falls to the lot of few ; and to try to get cor- 
rected what I believe to be an error, by laying before this Society my 
reasons for that belief. 
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EXTLAITATIOK OF PLATE TIU. 

Fig. 1. a, a strong conglomerate at Sybil Head, about 60 feet thick; 
the base of the Carboniferous formation dipping N. W. 60° into the 
Atlantic, and lying unconformably on the ends of the brownstone 
strata from atoh. 

g, m, n, A, i, supposed the original surface of the land. 

m, n, 0, py a fossiliferous band of rock. 

hy hy a supposed line of fault or slip. 

Cj hy a greenstone protrusion at Clogher Head. 

ly hy the white part a fossiliferous band at Ferriter's Cove, sup- 
posed to have slipped down from the position m, n, on the line A, Jc, 
and to be the equivalent of e,pyO,d: a similar fossiliferous band at 
Boonquin Old Church ; each band a part of the original m, p, o, n. 
See pp. 15, 16. 

At d the lithograph is defective : the white between d and the line 
n, should be shown as grit and slate, the same as between d and e. 
Fig. 2. A, B, represents the Old Red Sandstone conglomerate ; over it 
is the Old Red Sandstone, shown as dotted ; next the Limestone, 
white; and lastly, the Coal Rocks, shaded with close horizontal 
lines. 



a. Granite. 

ly Stratified quartz rock. 
Cy Mica slate. 

dy Primary crystalline lime- 
stone. 
By Greenstone. 
/, Amorphous quartz rock. 



gy Gray clay slate. 

hy Gray grit. 

*, Red clay slate. 

hy Green grit. 

ly Green chloritic slate. 

w, Brownstone. 



This plate is illustrative of a paper entitled " Researches among 
the Paleozoic Rocks of Ireland," by Mr. Kelly, for which see p. 116 of 
this volume. 
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EXPLAKATIOK OF PLATE IX.* 

Fig. 1. Sketch on the shore at Bimdoran, at low water: h, e, d, a ra- 
yine ; e, e, bl vertical fiiiilt, haying the dotted part d. Old Bed Sand- 
stone, on one side of it ; the shaded part h. Carboniferous Slate, with 
fossils, on the other. 

Fig. 2. Sketch of section at Kildoney, near Ballyshannon : the dotted 
part Old Bed Sandstone, the other part limestone ; h,d,B, vertical fault 
between them, which brings the two rocks into juxtaposition at the 
surface. 

Fig. 3. Sketch of section on the shore at Cultra, four miles N. £. of 
Belfast : from ato h red sandstone ; J&om b to c gray and black shale, 
containing scales of Holoptychius and Paleoniscus, with Modiola, and 
others ; c, d, red sandstone ; dy e, yellow magnesian limestone ; e, /, 
red sandstone ; /, ^, thin beds of bluish-gray limestone and red sand- 
stone alternating ; y, h, red sandstone. At e, d, e, /, ff, whin dykes, 
generally vertical. 

Fig. 4. Sketch section from Shean Hill, on the south, across a part of 
Lough Erne to Portinode, on the north : A, a, bands of millstone grit 
on the different sides of the fault e,f, and geological equivalents; 
B, h, limestone groups, and equivalents also ; C, c, Carboniferous Slate, 
same ; D, d, Old Eed Sandstone, same ; ff, a talus of dehrta at base of 
cliff adjoining the fault; h, a part of Lough Erne. 

Fig. 5. Sketch section near Bundoran, looking "N. "W. : a, band of mill- 
stone grit ; h, limestone in Dartry mountain ; c. Carboniferous slate, 
which Hes in conformable succession on d, the upper part of the Old 
Eed Sandstone, which here, as in most other places, is yellowish ; e, 
Carboniferous Slate, separated from (if by a fault ; /, limestone at Fin- 
ner Point, the junction with e, not clear, being covered with sand. 

Fig. 6. Sketch section through the Slievebeagh mountains, from Mo- 
nagh to near Clogher, looking westward : a, 3, sandstones and shales 
of the Coal series alternating ; c, Carboniferous Limestone ; d, Car- 
boniferous Slate ; e, Old Eed Sandstone ; /, Graywacke, or gray clay- 
slate and grit alternating ; ff, brown grit, with red and purple shales 
alternating, the grits resembling those near Ferriter's Cove, Dingle. 

"* The references to Plate YI., in pages 238, 239, 243, and 244, should have been 
to Plate IX. 
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WEDNESDAY EVENING, APRIL 8, 1857. 

D. M^Caxtslaitd, Esq., in the Cliair. 
Db. E. Gbifetth read the following — 

NOTES EXPLANATOKY OP THE SUBDIVISIONS OP THE CABBONIPEBOtrS SYSTEM, 
AS LAID DOWN ON HIS LARGE "GEOLOGICAL MAP OF IRELAND," AND 
EXEMPUPIED IN THE SECTIONS ENGEAVED ON THE MARGIN OP THAT MAP, 
AS ALSO IN OTHERS EXHIBITED AT SETEEAL MEETINGS OP THE BBITISH 
ASSOCIATION FOB THE ADVANCEMENT OF SCIENCE, DTTBING THE LAST 
TWENTY YEARS. 

In the infiEincy of the science of Geology geologists were in the habit of 
grouping rocks which presented some character or characters which were 
common to all the members of a general system. Thus my lamented 
Mend, Greenough, in the first edition of his " Geological Map of Eng- 
land," coloured the entire Carboniferous System of England with a Hght 
shade of black ; but as carefdl and minute observation extended, he found 
it necessary to subdivide the system into four members, namely. Lower 
Limestone, Upper Limestone, Millstone Grit, and Coal. 

A similar process gradually took pla^e in the colouring of my "Geo- 
logical Map of Ireland," the first outline of which was exhibited by me 
in the year 1813 ; and these gradual changes have not been confined to 
the Carboniferous, but extended gradually to the older sedimentary as 
weU as the igneous rocks, each being introduced so as to correspond with 
the development of geological science, much exertion having been made 
by me to keep pswje with modem discoveries and views, and with subdi- 
visions based as well on stratigraphical as on paleeontological data ; and 
although in some localLties the accuracy of the lines of division adopted by 
me, particularly those between the Old Red Sandstone and the TeUow 
Sandstone in the north, and between the Silurian and the Old Eed Sand- 
stone in the counties of Cork and Kerry, may be liable to farther consi- 
deration, and perhaps may still admit of modifications in doubtful cases, 
I have yet the satisfaction of believing that the last edition of my 
" Geological Map" corresponds with the views generally entertained by 
our most accomplished and experienced practical geologists. 
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This short history of my geological proceedings is made at the present 
time in consequence of the paper read by Mr. John KeUy at the meet- 
ings of the Society for the months of January and March, in which, he 
endeavours to impugn the accuracy of the subdivision of the Carbonife- 
rous System of Ireland which has been adopted by me for upwards of 
twenty years. 

Previously to that period, in conformity with the principle adopted 
by Mr. Greenough and others, the Carboniferous System of Ireland was 
represented on my " Geological Map" by t^o colours, — ^blue and black, — 
the first representing the limestone, and the black the Coal series ; but 
during the progress of my geological observations, made as opportunity 
offered in every part of the country, I found that, although my original 
viewfrwere correct in the gross, they were liable to objection in detail, 
inasmuch as many localities, represented by the blue colour as limestone, 
rarely contained any calcareous rocks sufficiently pure to produce caustie 
Lime when burned, which is the agricultural test of limestone ; and, as 
several landed proprietors complained of my want of accuracy in this 
respect, I determined to subdivide the System, so as to distiaguish the 
shales and sandstones where each occur ; and I have in consequence iu- 
troduced the YeUow Sandstone and Carboniferous Slate, forming the 
lowest members of the series, and the Calp, which is interposed between 
the Lower and Upper Limestone. 

In tke paper just alluded to Mr. KeUy gives it as his opinion, that 
the Carboniferous Limestime of Ireland consists of one uninterrupted 
accumulation of limestone beds, interposed between the Carboniferous 
Slate at the base and the Millstone Grit at the top, and that my subdi- 
visions of the Limestone series into three, viz., the Fpper and Lower 
Limestone, with an intermediate series, Consisting of dark-gray shale, 
impure limestone, and occasionally sandstone, called Calp, is erroneous; and 
that no such middle term exists in Ireland or elsewhere. This is a bold 
assertion ; but by re^srence to plans and sections, carefully made, I have 
no doubt of being able to prove that Mr. £eUy is in enxHr, and that my 
views, as shown in ihe last edition of my large '* Geological Map of Ire- 
land," are correct. 

This triple division of the Carboniferous Limestone was first published 
by me at the meeting of the British Association for the Advancement of 
Science, held at Liverpool, in the year 1837; and an abstract of my 
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any of them haye as yet had an opportunity of examining in any detail 
the Carboniferous System of the counties of Donegal, Cavan, Fermanagh, 
Leitrim, Sligo, and Eoscommon, I thought it desirable to make this 
short communication in reference to that district. 

I shall only further remark, in regard to the Carboniferous System of 
the south of Ireland, where the Calp is frequently wanting, that it is well 
developed in the county of Limeiick, along the eastern boundary of the 
great Millstone Grit district of Munster, and I have prepared a section of 
tbe series, extending from the Old Eed Sandstone of Pallaskenry, on the 
south side of the river Shannon, in a western direction, to the anthrax^ite 
beds south of LoughUl, in which the entire suite of rocks into which I 
have subdivided the Carboniferous System are clearly exhibited, namely, 
the YeUow Sandstone resting conformably on the Old Eed Sandstone, the 
Carboniferous Slate, or Lower Limestone shale, the Lower Limestone, the 
Calp, and the Upper Limestone, the last being again succeeded by the 
Millstone Grit, which in this locality contains thin beds of anthracite ; 
and I may mention, that in this section the Calp series consists, as usual, 
of alternations of blacki£^-gray, impure siliceo-argillaceous limestone, and 
dark gray shale, the thickness being ^bout 800 feet 
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My friend, Mr. Kelly, having in his paper lately read before this 
Society thrown some doubts on the existence of the group of rocks 
known as the Calp, which occupies a conspicuous place in Mr. Griffith's 
Map, and is shown as a distinct division on the lately published Maps 
of the Geological Survey, — I feel compelled to offer a few observations 
respecting it, I do this the more readily as Mr. Kelly endeavoured to 
prove that what was called Calp was in reality Coal-measures, — ^an 
assertion which would have such mischievous practical consequences 
that it is necessary its error should be immediately pointed out; 

The lower part of the great Carboniferous formation has several dif- 

ferelit types in different parts of the British Islands. Li Ireland these 

different types are three, that, namely, of the south, that of the north, 

and that of the centre. In the extreme south, namely, in Waterford, 
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Cork, and Kettj, the Oarbbnifefotia Limestoiie foniis one gtoup, hairing 
underneath it a iet of rocks which have two very different types in two 
different districts, and over it a set of dark shales and olive-colonred 
sandstones, containing some thin beds of coal, and therefbre called Ck)al- 
measures. In coming towards the n(^iih, namely, into Limerick on the 
one side, and Kilkenny (Al the other, it becomes possible to subdivide 
this single group of Calrbonifbrous Limestone into three sub-groups, loww, 
middle, and upper, — the middle receiving the provincial term of Oalp. 

The sole invariable distinction on which this subdivisi<^ rests is one 
of colour, — ^the CaLp in the districts above named being invariably dark- 
coloured, generally nearly or quite black ; while the upper and lower 
limestones are oonuinonly gray, sometimes dark gray, sometimes nearly 
white. This Calp, th^n, is a mere local subdivision depending on litiio- 
logical distinctions, and is not to be looked at as a geological formation, 
the equivalents of which are to be sought in oilier localities, <»* to be 
determined by separate suites of fossils* Its dark colour seems to be 
the result chiefly of earthy, more or less carbonaceous, matter being 
mingled with the limestone, sometimes in such proportion as to prepon- 
derate over the calcareous matter,, so much that the i^ne would be no 
longer fit for burning into Hme ; sometimes to such an extent as to 
become mere shale, and beds of dark shale are generally found in greater 
or less thickness alternating with the limestones throu^out the Calp 
districts of Kilkenny and Limerick. 

The occurrence of so much earthy sediment in the old seas, of course, 
was unfisivourable to the life of the clear-sea-living animals, whose re- 
mains are found in the pure limestones; while other creatures who 
Referred a muddy sea, Such as Posidonia, &o., inhabited it instead. 
Generally, however, the Calp is poor in fossils, though locally they do 
6ccur; and where the Calp is merely a dark limestone, I am not aware 
of its having any essential palaBontological peculiarities — except paucity 
of fossils— different from those of the upper and lower limestones. 

In the second Part of the dxth volume of our Journal, my former 
colleague, Mr. AndrewWyley, has described the constitution of the Car- 
boniferous formation of Kilkenny so accurately and Well as to render it 
unnecessary for me to go over the same ground. I have only to say, that 
the one-inch maps of the district are now published, and to be had at 
Messrs. Hodges and Smith's; and to point to those on the wall, as 
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prceented to this Society by Sir B. I. Murohuon on 

the part of her Hajeaty's OoTemmentj and also to j 

the section through Gowran, which Mr. Du Noyer 

has constmcted for me, from the six-inch data maps " 

preserved in our office, in support of Mr. Wyley's eon- 

olusionfl. This section, however, would induce me 

to diminish the thickness assigned to the groups by 

Mr. Wyley, and to give the following as more pro- '' 

bable: — 

FeeL 
7. Coal-measures* . . upwards of 1000 

6, Upper Limestone, 1000 

5. Middle (or Calp) Limestone, . . 600 s 

4, Lower Lunestone, 1000 ^ 

3. Lower Limestone Shale, or Carho- ' B 

niferous Slate, 150 i 

2. Upper OldRed Sandstone, orTellow -j. ^ 

Sandstone, 250 ^ t 

I. Lower Old Red Sandstone, ... 300 ^ '- 

Total thickaees, 4800 | 7 

° i 
This thiekmeBB is one-third Iwb than that giren 5 

by Mr. Wyl^ in N 09. 4, 6, and 6, and two-thirds lees 1 

in Ko. 3^ As groups 1 and 2 are evidently thinnH^ 1 

out towards the north, it is-possible that gwnp 3 | 

ia thinner in the above section than it is flirther soutii, '^ 

, where Mr.Wyley took his data trota. 

About eighty miles due west of Gowran ia the vil- 
lage of Foynes, on the south bant of the Shannon, and 
in that neighbourhood the constitution of the Carbo- 
niferous fonnation is veiy sunihir to that of Kilkenny. 
The district is now being surveyed by Mr. G. K Kina- 
han, and, although not yet complete, yet from an in- 
spection of hifl work last week, and going over the 
ground together, we arrived at the foUowing oon- 
clusious : — 
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The CarboniferonB formation on the south side of the Shannon, be- 
tween Pallaakenry and Poynes, is composed as follows :— 

Feet 

6. Coal-measures, upwards of 1000 

5. Upper Limestone, 250 

4. Middle dark Limestone and Shale (Calp), • . • 1400 

3. Lower Limestone, gray, 1500 

2. Lower Limestone Shale (Carboniferous Slate), . . 350 

1. Yellow Sandstone, 100 

Total thickness, 4600 

1. Base not seen ; yellowish grits and sandstones ; sometimes cald- 
ferous, with a few reddish beds below : ascending, they alternate vith 
beds of dark shale and compact limestone. Fossils, plant steins and 
fragments, Encrinite stems, Modiola Maeadami, and other biyalves. 

2. Black shales, sometimes calciferous, passing up into altematioos 
of shale ^d argillaceous limestone ; flaggy, and often nodular and con- 
cretionary. Fossils, :^coid beds, Michelinia and other corals, Enoi- 
nites, Fenestella, annelid tracks, Pecten, Spirifer, Froducta, &c. 

8. Lower Limestone. — ^Massive light-gray limestone, with, both at 
top and bottom, a purple band having red shale partings. The lime- 
stone much jointed ; stratiflcation often obliterated ; bands of grey chert 
at base of group. Fossils very abundant; beautifdl cephalopodons and 
other uniyalyes in upper portions. 

4. Calp Limestone. — Dark blue, sometimes black, compact limestone^ 
with partings of dark shale, and thick beds of dark gray shale in lower 
portion ; chert abundant throughout ; bands and nodules of white chert 
at base ; bands of black chert m other portions. Fossils, a few Products 
and Spirifers,* Encrinite stems abundant in patches, occasionally Eaom- 
phalus, &c. 

5. Upper Limestone. — ^Thin, flaggy, light-coloured limestones, no- 
dular, and full of concretions of gray chert, on wiiich rest a few very 
thick beds of massive pale-gray limestone, capped by thinner beds, 
which, near the top, are separated by seams of black shale, sometimes 
sandy, the limestones themselves becoming darker in colour. FoasilB, 
Encrinites very abundant ; Productse, Spirifers, and some univalves. 
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6. Coal-measures. — ^Black indurated shale, passing up into alterna- 
tions of dark shale with brown and olive-green fine-grained grits, the 
shale sometimes becoming purple. Possils, Pecten papyraeem, Gonia- 
tites, &c.y with coal plants higher up. 

In one locality — ^townland of Lisgordan, N. of Cahermoyle — ^we 
procured beautiful seams of Wavellite in the shales near the base of 
No. 6. 

"Ne&r Limerick, the beds of No. 4 greatly resemble those about 
Dublin ordinarily known as Calp. Towards the west these seem to be- 
come more purely calcareous, as they probably do also towards the 
south, so that, eventually, their distinctive characters become oblite- 
rated. Between Shanagolden and Eoynes they may be distinctly seen 
to pass under the comparatively thin group of the upper Limestone, as 
in section Na 2. 

WEST EASD 

mxg 

•y P/WKMORE 

Section No. 2. 
Seite, torticalaiid boriaontalfss 6 in. 1 1 mile. 

The tbiTiTiiTig out of the Upper Limestone on the west side of the 
county of Limerick is very instructive, as sug^sting the possibility of 
its i:liiTming out altogether in some localities. Possibly this may be the 
true interpretation of the great thickness of the Calp of Dublin. It 
may be, that all the upper portion of the Carboniferous Limestone here 
assumes the Calp character, and that the Coal-measure shales would 
rest upon the Calp of the central counties of Ireland, without the inter- 
vention of any upper Limestone ; or the upper Limestone may come in 
its true character, as a light-gray fossiliferous limestone, only in local 
patches, as suggested in the County or Index Geological Map of the 
county of Dublin. 
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WEDNESDAY EVENING, MAY 18, 1867. 

Pbofessob Apjohk, l{.D.y F.B.S., IC.ILLA., in the Chair. 
Eby. Pbofessob Haxtohtoit read the foUowiag paper— 

OK TICE 6ILICIEO-FEL8PATHIC BOCKS OF TKR BOVTH OF TSOSLAJSTD. 

It is well known that silioeo-felspathic trap rocks of a peculiar kind are 
found in the mining district of the Ovoca, county of "Wicklow, and in the 
mining district of Bonmahon, in the south of the county of "Waterford ; 
and the recent investigations of the Geological Survey in the west of 
Kerry and Cork have brought to light the existence of great quantities 
of similar rocks in the neighbourhood of Killamey, and in the moun- 
tains to the westward stretching to the south of Xenmare Bay ; and it 
is not at all improbable but that these remarkable felspathic rocks may 
in this district be associated with the copper lodes, which have proved 
so productive in the Berehaven or AUihies Mine. These rocks have a 
general resemblance to each other in all these districts, and when once 
seen and recognised, cannot be easily mistaken for any other descriptiaii 
of rock ; they are of a pale-bluish or greenish-gray colour, weathering 
white to the depth of several inches, slightly translucent on the edges, 
of conchoidal fracture, and sharp metallic ring under the hammer. 

The Cornish miners who are acquainted with the miuiTig districts of 
"Wicklow and "Waterford consider these rocks as the equivalents of their 
own Elvans, to which they bear no external resemblance, though it 
cannot be denied that they appear to exert an equally favourable influ- 
ence on the productiveness of the metallic lodes with which they are 
associated; and the results of my analyses prove that they have an inti- 
mate relation to the granitic rocks in their chemical and mineralogical 
composition. The resemblance in composition to some varieties of gra- 
nite is, indeed, so striking, that it requires but a slight effort of the 
imagination to conceive them as granites cooled under peculiar circum- 
stances, which prevented the development of the usual erystalluie 
structure. 

In some cases, however, these siliceo-felspathic rocks appear to be 
deposited in stratified beds, conformable to the slates and felspalMc ash- 
beds with which they are found associated. This is particularly the 
case in the Ovoca district, where the mass of felspalMc rock is found to 
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lie between dark soft sktes of the Siliuian age, and has never been ob- 
served to penetrate these slates in dykes. 

I shall now proceed to the discussion of the analyses of these rocks 
from the Wicklow, Waterford, and Killamey districts respectively : — 

1. SiliceO'fehpathic EocIcb of the Vale of Ovoca, county of Wiehlow. 

The cupriferous and pyritous lodes of this district have a KE. and 
S. V. bearing, and an anderlay to the S. E. They appear to be nearly 
conformable to the planes of bedding of the slate in which they occur ; 
and they are overlaid to the S. E. by a thick mass of siliceo-felspathic 
rock, which rises into the remarkable hUl called the BeU Eock, on the 
west side of the Ovoca. The lodes are all dislocated by a left-handed 
heave, coinciding apparently with the direction of the Ovoca Yalley, 
and the felspathic rock partakes of this movement of the lodes. It has 
a stratified character throughout, and in places, as near the Tigroney 
Mine, it assumes completely the character of an ashy-slate, weathering 
perfectly white. 

I obtained specimens of the BeU £ock from Kr. Edward Barnes, 
Besident Director of the Wicklow Copper-Mine Company, which were 
procured by blasting two or three feet into the rook, so as to obtain a 
portion quite free fixun the action of the weather. T^e specimens are 
of a pale-greeni^ colour, exceedingly hard, striking fire freely under 
the hammer ; but, when subjected to long-continued action of the re- 
ducing flame of the blow-pipe, melting slightly on the edges, particu- 
larly'in the neighbourhood of the minute specks of sUic^te of iron which 
appear here and there through the body of the rock. 

The following analysis will serve to give an exact idea of the com- 
position of this rock, which is more siliceous than the felstones of Wa- 
terford and Killamey : — 

Per cent. Atoms. 

SiHca, 81-36 . • 1*808 

Alumina, 786 0-lM | ^.^^g 

Peroxide of iron, . . . 3-32 0041 1 

Lime, ^ 099 0035 

Magnesia, 0-45 0-022 , ^.goe 

Potash, 309 0065 

Soda, 2-63 0084 

99-70 
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It is evident, from this analysis^ that the atoms of protoxides and 
peroxides are about equal in qnantityy and that the rock may he repie- 
Bented by a mixture of felspar and quartz : — 

Q + F = 1-808, 
F = 0-199. 

Erom these equations we find that its mineralogical composition is 
as foUows : — 

Per oent. 

Quartz, 45*54 

Qrthoclase felspar, 54*16 



99-70 



2. Stlteeo-fehpathic JRoeks of Enoekmahon, county of Wat&rford. 

The felspathic rocks of Xnockmahon are intimately associated with 
the copper lodes which have rendered that locality famous, and occur 
abundantly on the shore below the village of Bonmahon, in prismatic 
masses of a colimmar structure, which have received the name of the 
Bishop's Library. These rocks occur also, and are well shown, in a 
cutting for a tram-road connecting Tankardstown with Knockmahon 
Mine. In this latter locality they occur stratified conformably with 
the brown fossitiferous Silurian slates which are found at the Tank- 
ardstown Mine. The following analysis is of a specimen taken from 
the stratified siliceo-felspathic rocks of the cutting of the tram-road : — 

Per cent. Atoms. 

SiHca, 77-20 . . 1-715 

Alumina, 6-54 ^'^^61^.^^^ 

Peroxide of iron, . . . 5-82 0-078 J 
lime (carbonate), . . . 1-81 

Magnesia, 0-60 0*030 

Potash, 8-69 0-078 } 0-206 

Soda, 8-03 0*098 

Water, 1-12 

99-81 
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This rook, like that at Ballyinurtagli, county of Wicklow, is a com- 
potmd of quartz and felspar. K it be regarded as a sedimentary rock, 
it must be considered as a trappean ash, composed of felspar and fine 
qnartzose mud, with a slight admixture of carbonate of lime. Its mi- 
neralogical composition is as follows : — 

Percent. 

Quartz, 40*81 

Orthoclase felspar, 57*19 

Carbonate of lime, 1*81 

99*81 

3. Silieeo-fehpathio IVaps of Benaurmorey county of Kerry. 

The homstones, or siliceo-felspathic rocks of Benaunmore, occur in 
splendid columns, many of which, as described by Mr. Foot, of the Geo- 
logical survey, are 200 feet in length. The rock is more translucent 
than the felspathic traps of Vicklow or "Waterford already described, 
and presents more of the character of a truly igneous product Its 
analysis gave the following results : — 

Per cent Atoms. 

Silica, 71-52 • • 1-554 

Alumina, 12*24 0-2381 ^.277 

Peroxide of iron, . . • 3*16 0039 J 

lime, 0*84 0-030 

Magnesia, 0*39 0*019 . ^.273 

Potash, 5*65 0*120 

Soda, 3*36 0*109 

Loss by ignition, • • • 1-20 

98*36 

This rock, like the others already discussed, is a compound of quartz 
and felspar ; and it is easy to calculate the proportions of the two mine- 
rals as follows : — 

Per cent. 

Quartz, 20*51 

Orthoclase felspar, 77*85 

98*86 
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From the fiM^ that the fekpathio trap of Bftnannmoge OGCun in 
oolunmar mauBOB, it may be inferred to be probably of igneous origin: 
it is massivey fine-gndned, with rounded specks of quartz (globuliferous), 
and small occasional fJEUsets of felspar; brittle^ of concboidal fraotuze, 
somewhat lamellar, and translucent on the edges, with a ringing dink, 
and strildng fire freely when struck with the hammer, 

I have lately had an opportunity, in conjunction witii Dr. Wilde of 
Dublin, of examining a very large number of stone implements found 
in various parts of Ireland, and I find tiiat the different varieties of 
siliceo-felspathic rocks were carefully sought out by tiie makers of these 
implements. Among the most common varieties so used are the pure 
pale-green felstone, and a mottied porphyritic variety of the same kind 
of rock, streaked with pink felspar and dark-coloured metallic horn- 
blende. 

In the collection of stone implements preserved in the Museum of 
the Eoyal Irish Aca4emy, there are also a number of stone implements 
from Jamaica, formed of the same kind of felstone, which would appear 
to have been particularly weU suited to the purposes to which such im- 
plements are supposed to have been applied. 

The felstones and siliceo-fiBlspathic rocks of Ireland are only locally 
abundant, and as the weapons made from this kind of rock are found in 
all parts of Ireland, it is conjectured by antiquarians that an extensive 
trade in, and manufacture of, these felstone celts and weapons must 
have essted in former times in Ireland. This trade, if such existed, 
must have been confined to Ireland itself, as there is scarcely a single 
stone implement in the collection of the Irish Academy which cannot 
be readily identified as made of an Irish rock ; and in many instances 
the locality from which it was obtained can be assigned with tolerable 
accxuracy. 
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WEDNESDAT EYEE7IN0, JT7NE 10, 1857. 

EswABD WfiiOHTy LL.D., M.E.LA., in the Chair. 

The fellowing gentlemen were duly elected M^nbeis of the So- 
ciety :— 

1. Bobert Crawford, Esq., C.K 

2. George Fhayre, Esq., C.K 

3. Alexander Tate, Esq., C.K 

4. R H, Frith, Esq., C.K 

BicHABi) GsiinTH, LL.D., read the following — 

LETTEB FBOM H. ADOLPHE BBONGNIABT TO SB. GBIFFITH, OK THB FOSSIL 
PLANTS WHICH HATE BEEN BISCOTEBXB IK THE BOCKS AT THE BASE OF 
THE CABBONIFEBOXrS STSTEX IK IBELAKD : COHKITKICATEB TO THB SOCIETT 
BY THE LATTEB. 

Farts, SFivrter, 1857. 

MoNSiEUB, — J'ai re^u dans le courant du mois de Decembre les 
^hantillons de plantes fossiles que vous ayez bien vonlu m'addresser, 
ainsi que les lettres et les dessins qui les accompagnaient. Je les ai 
inunediatement examines avee beaucoup d'attention, et je yous prie 
d'agr^er tons mes remerciments pour cet envoi et ces renseignements 
pleins d'int^ret pour moL 

Je yais vous communiquer le r^sultat de cet examen, en regrettant 
qu'il ne me conduise pas k des conclusions positives relativement k la 
position g^ologique du terrain, qui renfenne ces ^chantiUonB. 

1^. Eehcmtilhns de JSTiltarean. 

ITo. 11, 12, 6, 9, 2. Sont tons des ^chantillons bien mieux conserves 
et plus complets que ceux que j'avais vus pr^c^demment de la foug^re 
nomm^e Ci/clopteris* Hibernica, et que j'avais cm d'apres les premiers 
^chantillons appartenir au genre OdontopterM—oenK ci me font bien 



** The foflsil'aboye aUaded to was refened proYisionaUy to the genus Cydopteris hgr 
the late Professor Edward Forbes, at the Meeting of the British Association held at Bel- 
fast in the year 1852. 
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mienz conceyoir qu'ils eossent ^t^ classes parmi les Ct/elopteris, cependant 
ce n'est nuUemeiit le genre naturel qui a regu ce nom, il n' y'a qu' une 
analogie dans la nervation — ^la forme des folioles et leur disposition est 
bien plutot celle des Sphenopteris, les nerviires flabelliformes rapportent 
cette foug^re k ce genre et surtout k la section ou genre nonim^ Adiath 
tites qui a des pinnules entieres, non lob^es, ou a peine lob^es. 

Mais je ne connais aucune espSce r^ellement yoisine de ceUe ci^ et 
peut-etre devra-t-elle former un genre particulier. 

Far son port elle se rapproche du Sphenopteris hhata du terrain Per- 
mien^ mais celle ci a les pinnules profondement divis^es. II y'a encore 
des recherches k faire sur cette plante, qui est certainement differente 
de toutes celles que je connais dans les couches carbonif^res. 

Sur les ^cbantillons I^o. 12 et 9. Je remarque un caract^re rare 
dans les fougSres, quoiqu* il y en ait quelques examples dans les Neuro- 
pteris, c'est la presence de pinnules naissant directement sur le racbis 
principal entre les grandes pennes lat^rales. 

La foliole isol^e du "No, 2 me parait une de ces pinnules. 

No. 8, 15, 19, tiges tres remarquables tout k fait nouvelles pour moi, 
le No. 3 est le mieux conserve et le plus caracteris^ il presente deux 
tiges semblables qui se croisent. 

Ce Bont bien des tiges quoique tres applaties et ressemblant a des 
feuilles lineaires, car elles portent des cicatrices d'insertion d'organes 
appendiculaires tres reguliSres, dispos^es en spirale et en quinconce. 

L'intervalle des cicatrices est lisse sans cannelure, stries, ni ar^oles, 
comme on le yoit dans quelques esp^ces de Sigillaria figur^es dans mon 
Histoire des Yegetaux Eossiles ; mais les cicatrices tres petites ont une 
forme tres differente, elles representent un petit disque ovale presque 
rond, dont la surface est finement granuHe et sans cicatrice vasculaire bien 
distincte; ily a cependant un indice d'unfaisceau transversal tres vague- 
ment marqu^. La tige No. 3 qui n'est pas tres grosse moins d'un pouce 
en diam^tre, presente ces cicatrices en spirale, tres reguliere au nombre 
de 4 ou 5 sur la demi circonference, soit de 9 environ sur la circonfer- 
ence entiere, et comme la s^rie superieure alteme avec la s^rie inferieure, 
deux tours de spires doivent comprendre 17 cicatrices, disposition qui 
se rapporterait k la spire -ff, et qui est analogue a cette de certeins 
Lycopodes. 
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Mais les autres ^chaatillons aiinoncent des tiges plus grosses. Snr 
le No. 15, la tige ne paraitpas cependant comprendreplus de cicatrices, 
seulement elles sont plus espac^es, qnoi que de meme dimension cha- 
cune, conune cela a bien but une tige plus vigoreuse ou les feuilles, 
sans avoir leurs insertions plus grosses, les ont plus espac^es. 

Le 'No. 19 presente une tige encore plus grosse et a cicatrices plus 
nombreuses dans la circonference, environ 7 ou 8 dans une demi circon- 
ference. 

Je ne connais aucune tige semblable a Petat fossile, et ne puis la 
rapporter avec certitude a une famille connue — c'est un des fossiles les 
plus interessants a rechercher et k tacher de completer. 

Oes tiges sont elles simples ou dichotomes ? quels sont les organes 
inseris sur les cicatrices, sont ce des feuilles lineaires comme celles des 
IJeptdodendron f les feuilles lineaires contenues dans les memos ^chan- 
tillons feraient elles partie de la meme plante ? Serait ce des racines 
comme les 8tigma/riaf ^Qn^Ye pense pas, mais il y a beaucoup d'incerti- 
tude a ce sujet. 



No. 1, 5, 8. liEPrDOPHTLLXJM. 

Pai design^ sous ce nom des feuilles qui en g^n^ral appartiennent 
aux lepidodendron, mais qui proviennent peut-etre aussi de plantes 
d'autres genres tels que les Sipllaria, ce sont de feuilles lineaires, 
etroites, uninerviees, et ordinairement caren^es. 

Celles de ces ^chantillons presentent ces caracteres, mais aucune 
n*est assez entiere, pour qu'on puisse apprecier leur longueur totale, et 
la forme de leur extremity. 

Elles ressemblent beaucoup a celles quiparaissentde la tige No. 14, 
et qui sont representees sur le dessin que vous m'avez envoy^, mais 
elles sont je crois beaucoup plus longues, et pourraient appartenir aux 
tiges precedentes. 

Dans des feuiUes d'une forme aussi simple, il pent y avoir une tres 
grande analogic entpe des organes appartenant a des especes, h. des 
genres, et meme k des families diflP^rentes, les differences seraient pro- 
bablement dans la structure, ainsi actuellement il y a souvent dans les 

Vol. VII. 2 L 
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formes seules, nne grande analogie entre les feuilles de plusieurs genres 
diffi^rents de conifere, et entre des coniferes et des Lycopodiacees. 

La dimension de ces feuilles s'accorderait assez bien avee celle des 
cicatrices des tiges pr^c^dentes, et la forme arrondie de ces cicatrices ne 
serait pas nn obstacle, car on en observe d' assez semblables snr des coni- 
feres k feuilles planes lineaires. 

'No, 14 cet ^chantillon joint an beau dessin que yons m'avez addresse 
de la part da Professeur Haugbton, donne une id^e assez complette de 
cette plante remarquable. 

La forme g^n^rale, celle des feuiUes, et la disposition de ces organes 
Bor la tige est celle des Lepidodendron. Mais les cicatrices d'insertion 
de ces feuilles, telles que je puis les observer sur une partie de T^chan- 
tillon Ko. 14, different beaucoup de la forme ordinaire de celles des 
Lepidodendron. 

' Cependant en considerant qu'elles correspondent a des rameaux 
jeunes, encore converts de leur feuilles, etne sont pas de vraies cicatrices 
laiss^es sur la tige apres la cbute des feuilles, on pent je crois regarder 
cette plante comme appartenant an grand genre Lepidodendron. 

La difPi^rence entre les insertions des feuilles par les jeunesrameauz, 
les cicatrices des feuilles recemment tomb^es sur des rameaux plus 
ag^s, et celles des grosses tiges est tres grande, comme on le volt par les 
esp^ces abondantes dans certains terrains bouillers. 

Les feuiUes resemblent beaucoup a celles des ^o. 1, 5, 8, mais eUes 
sout beaucoup moins longues, et un pen plus etroites. 

Je ne pense pas que ce puissent etre des rameaux du Lepidodendron 
minutum, dont les cicatrices paraissent plus courtes etplus rbomboidales. 
Je crois qu'on doit en faire une esp^ce speciale que je vous demande la 
permission d'appeler Lepidodendron Oriffiithii.* 

J*ai un ^cbantillon d'Ecosse de Burdie-housey qui se rapprocbe plus 
qu' aucun autre de cette plante, mais les feuilles sont tomb^es, et la 
forme des cicatrices un pen difP^rente. 

Le dessin d'un fragment de Lepidodendron minutum, que comprend 



* The fossil above named was discovered by Dr. Carte, and is in the Museum of the 
Royal Dublin Society, as are also all those from Eiltorcan, under the several Nos. re- 
ferred to: specimens of which, bearing similar numbers, are in the possession of M. Brong- 
Tiiart. 
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le grand dessm de M. Haughton, ne sufit pas pour d^termiaer les formes 
precises de cette esp^ce, et ce serait un de mes prmcipaux desiderata 
d'avoir un bon echantUlon de cette plante^ dont les caracteres fussent 
bien appreciables. 

Les ^chantillons No. 4, 7, 17, 18, renferment des sortes de tiges 
Bans aucunes cicatrices, qui paraissent avoir ^te epaisses et cylindriques 
et lisses a leur surface. Je presume que ce sent des petioles de fougeres, 
et probablement d'apres leur grosseur du Sphenopteris Hibemica. 

Dans les ^chantiUons 1 et 10, il y a dans chacun un fragment de 
feuiUes larges lineaires strides, qui paraissent analogues a cette du Nog- 
gerathia ou Pyehnophyllum {Flahella/ria horassifolta, Stemb.) mais ils 
sont trop imparfaits pour avoir une opinion positive h leur egard. 

Le Ko. 16 m'est tout a fait inconnu, et sa nature est tres difficile a 
apprecier — serait ce un rhizome comprim^ de foug^re ? 

Je n'ose avoir aucune opinion sur un seul echantillon, qui offi:e aussi 
peu de caracteres particuliers. 

Cette revue des ^chantillons de Kiltorcan est, comme on le voit, tres 
peu propre a decider la question de la nature Devonienne ou carbonifere 
de ce terrain. 

Specifiquement ces plantes sont differentes de celles du terrain car- 
bonifere. G^n^riquement elles rentrent dans la meme nature de vege- 
tation ; mais c'est aussi ce qui parait avoir lieu pour le petit nombre 
d'esp^ces connues du terrain Devonien. 

II parait qu'on a trouv^, il y a deux ans, en Allemagne h Saalfield 
en Thuringe un gisement de plantes fossiles Devoniennes, mais M. 
linger qui a annonc^ ce fait, n'a pas encore, que je sache, decrit et 
figure ces plantes ; il en a seulement donne une liste dans le Bulletin de 
r Academic des sciences de Yienne, et comme presque toutes sont d'apres 
lui nouvelles, il est impossible de les comparer avec vos plantes d'lr- 
lande, il faut attendre pour resoudre cette question int^ressante : mais 
il serait a desirer que vous puissiez reunir le plus grande nombre possi- 
ble d'^chantillons de ce terrain, etsurtout de cette locality de Kiltorcan, 
qui les presente dans un bon etat de conservation. 

Je serai toujours a votre disposition pour les etudier, etles comparer 
avec ceux d'autres localites, que j'ai reuni dans les collections du museum 
de Paris. 

J'ajouterai quelques mots relatifs aux ^chantiUons des autres localites. 
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1®. TaUaw Bridge. 

Ces ^chantillonfl sont si imparfiEdts, qn'il est bien difficile de se 
former line opinion k leur egard« 

Je doute beancoup que le SigiUaria diehotoma soit iineTraie Sigilla/ria, 
IMcorce manque partout, ainsi que des cicatrices nettes, c'est seulement 
le moule de Taxe ligneux, ou de la partie sous-corticale, et je croirais 
plutot qu'il appartient I, un Zepidodendran^ dont les yieilles tiges de- 
pouiU^es de leur partie corticale presentent souvent le meme aspect. 

Ce serait pent etre les tiges de la meme plante dont le Zepidodendron 
mintUum* "No. 3 serait les rameaux, le I^o. 4 presente une dimension et 
une forme intermediaire. 

2^. Ikvirans de Bally castle, 

1. Fragments ind^terminables, P^tiquette porte ^fems^ mais je n'en 
Yois pas de traces. 

2. Doonadoba. — ^Portion de fronde dichotome resemblant beaucoup 
au Ikicoides antiquus des terrains de transition de Korv^ge. Je doute 
cependant qu' il y ait identity, la forme est un peu differente et on j 
remarque la trace d*ime nervure mediane qui manque dans ce Fueoides. 

3 et 4. Ind^terminables. 

5. Tissu ligneux assez bien conserve d'une dicotyledone gymno- 
sperme conifere? ou peut-etre sigiUar^e? les fibres au microscope 
paraissent ray^es. 

3^ Killaghtee, 

1 et 2. Eien d'appreciable. 

3. Stigmaria fieoides — ecbantillon tres imparMt mais certainement 
de ce genre. 

Je voudrais pouvoir me former une opinion exacte, des diyerses sortes 
de tiges representees sur le beau dessin de M. Haughton avec le grand 
Zepidodendron, mais les dessins les plus parfaits laissent toujours des 
points d' organization obscurs, car on ne pent pas y appliquer la loupe 
pour en juger les details, des echantillons de ces diverses tiges auraient 
pour moi beaucoup d'int^ret. Je remarque seulement que la Pig. 2 

• This fossil was described and figured in a former Number of this JoumaL 
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iiidiqu6e comme Sigillaria dichotoma diffi^re beancoup des ^cliaiitillons de 
Tallow Bridge enyoy^s sur ce nom, et ressemble d'avantage aux tiges 
2^0. 8, 15, 19 ci dessus decrites, seulement les cicatrices sont figar^es 
en lignes transverBales, et non pas en lignes obliques. 

Le dessin de tige* avec des racines en Stigmaria m'a font grand 
plaisir, c'est line nouvelle confirmation des faits d^ja obsery^es qni 
etabHssent que les stigmaria ne sont que des racines de grand v^g^- 
taux arborescents, qu'on a g^n^ralement reconnus pour des Sigillaria, — 
il est h, regretter qu'ici la tige ne soit pas conserv^e, dans une ^tendue 
suffisante pour que la forme de sa surface puisse etre etudi^e : si on en 
retrouvait de semblables, il serait bien a d^sirer qu*on pent recueillir 
une portion de la surface de la tige, et un morceau des racines, en 
choisissant les parties les mieux conserv^es. 

Je Tous renouyelle Monsieur, en terminant cette longue lettre, T assur- 
ance de rint6ret avec lequel je recevrai toutes les communications, que 
Yous Youdrez bien me faire relativement a yos plantes fossiles, et des 
efforts que je fend pour yous addresser quelques renseignements satis- 
jGusants ^ leur egard. 

Je regrette beaucoup d'aYoir dans le cas actuel ^t^ oblig^ d'exprimer 
plus BOUYent des doutes que des affirmations,' le sujet est si difficile, et 
nos moyens d'inYestigation si imparfaits, que cela me servir a d' excuse. 

YeuiUez agr6er Monsieur T expression de mes sentiments les plus 
distingu^s. 

An. Bbongniabt. 

P. 8. YeuiUez aYoir la bonte d'exprimer Ji M. Haughton tons mes 
remerciments, pour le beau dessin qu' il m'a address^, et que je conser- 
Yerai precieusement. 



* The fossil referred to by M. Brongniart was obtained in the gray sandstone at Mac 
Swyne's Bay, near Dunkineely, in the county of Donegal, and is at present in the court- 
yard of the Royal Dublin Society ; and a translation of this communication was read 
before that Society in connexion with a paper on the Plants of the Yellow Sandstone, by 
Mr. Griffith, on March 27, 1857. 
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Db. Obiffith then read the following — 

EXPLANATIOK OF THE FBI17CIPLE OF COLOVBING, AS WELL AS OF BSFEBENCB 
TO THE COMPOSITIOir OF BOCKS BY LETTEBS CONTADTEI) EBT THE TABLE 
APPENDED TO THE LAST EDITION OF THE "GEOLOGICAL KAP OF rRELAKD;" 
TOGETHEB WITH THE OBIGINAL NOTES MADE IK THE YEAB 1847, EELA- 
TIYE TO THE COICPOSITION AND STBUCTUBE OF ABKLOW BOCK AND 
OTHEB IGNEOUS PBOTBUSIONS OF THE C0T7NTIES OF WICKLOW AND 
WEXFOBD. 

In preparing the last edition of my '' Geological Map of Ireland/' dated 
April, 1855, 1 appended a Table explanatory of the colours and letters 
adopted by me to indicate the character and composition of the seyeral 
rocks which occur thronghont the country, as for as my examinalion 
enabled me to do so ; but as it would appear from several sheets of the 
Ooyemment Geological Survey of Ireland, lately published, on the scale 
of one inch to a mile, that differences occur in the views entertained 
by my Mend Mr. Jukes and myself, in regard to certain portions of 
the numerous insulated patches of rock of an igneous character, which 
occur in certain continuous lines or chains throughout the lower Silu- 
rian schistose district of the counties of Vicklow, Wexford, and Water- 
ford, I think it desirable at the present time to explain to the Society 
what is intended to be represented by the shades of red and purple 
which distinguish those patches from the general tint of gray, which 
indicates the position of the strata belonging to the lower Silurian 
period. 

The different districts and insulated patches throughout Ireland 
which are tinted with carmine indicate the areas which, in my opinion, 
should be classed as .granite ; and the difference in the composition and 
ages of those rocks in different localities are shown by the letter U, and 
its adjuncts, as Ua, lib, &c. The igneous protrusions, whether in 
the form of mountain masses, hummocks, bosses, or dykes, composed 
essentially of the minerals felspar and hornblende (the latter usually 
predominating), generally known by the name of greenstone and green- 
stone porphyry, are represented by a shade of deep-red and their varieties, 
by the letter X and its adjuncts, as Xa, Xb, Xf, &c. ; while the several 
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protruded masses composed chiefLy of felspar, with occasional hom- 
blende and quartz, varying from sub-crystalline to compact (for one 
variety of the latter of which (Xd) I have adopted Kirwan*s term 
*felsite' in my map), and which in Vicklow, Wexford, &c., are fre- 
quently associated with protruded greenstones and greenstone porphyries, 
are distinguished from them by the letters, though not by colour ; but 
it should be mentioned that, partly owing to {he smallness of the scale, 
four nules to one inch, on which my Geological Map has been published, 
and partly from want of sufficient leisure to make in detail all the ne- 
cessary observations, I have been unable to distinguish on the Map nu- 
merous comparatively small ramifications, whether of the compact 
felspathic rock or of greenstone, which occur in the rocks which adjoin 
the great protrusions of compact felspathic rock or of greenstone; hence 
all such have merged in the general purple tint, lettered Ya, Yb, Yc, 
Yd,«Yf, &c., which indicates the rocks that, as a class, I have included 
under the term " metamorphic.*' 

My opinion, when the examination of the districts was made, beingthat 
many of the more minute strings or irregular beds of imperfectly deve- 
loped felspathic porphyry, or even homblendic rocks, originated in the 
fusion or semi-fusion of a portion of the original schistose rock, during 
the period of igneous action, when the great protrusions of the green- 
stone and felspathic rocks took place ; and it is solely in regard to the 
origin and nomenclature of a portion of the rocks tinted purple on my 
Map, in which any important difference occurs between my -views as 
given on the Geological Map, and those of the Government geological 
surveyors as represented on their maps ; and my opinions and doubts 
on this subject are contained in my original notes, written in the year 
1847, relating to Arklow Bock, and the igneous protrusions of the 
country generally; and, indeed, at the present time, I entertain the 
sameToubte of tie propkety of Classing L uniting i^ertain sub-crys- 
taUine felspathic rocks with metamorphic strata. But still I apprehend, 
that too great an extension may be given by the geological surveyors 
to a class of rocks called volcanic ash, conceived by them to have 
been deposited contemporaneously with the formation of the rocks of 
the Silurian period, — ^as I possess many specimens of apparently schis- 
tose rocks collected within the limits of these tracts of volcanic ash, 
which appear to me to exhibit decided indications of a sedimentary 
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arrangement, though altered in external appearance, and presenting the 
ordinary character of metamorpliic schist ; and it was this circumstance 
which induced me to describe the districts referred to as metamorphic ; 
many of which cannot be distinguished from the admitted metamorphic 
Bchist which occurs in the vicinity of the granite boundaries of the 
counties of Vicklow and "Wexford. 

This is a subject well worthy of discussion in the field, where alone 
a satisfactory conclusion can be arrived at. We are all searching for 
truth, to arrive at which we have only to observe with care, and decide 
without prejudice. 

In illustration of the foregoing observations I may mention, that 
during the last month (May), while looking over the rock specimens 
collected in the coimties of Vicklow and "Wexford during my last hasty 
geological examination of those counties just ten years ago, and also 
consulting my note-book, as well as the observations laid down on the 
Ordnance Maps, for the purpose of refreshing my memory preparatory 
to accompanying my friends, Mr. Jukes and Professor Haughton, on a 
contemplated excursion to a portion of that district, — ^I discovered, among 
other matters, a short note of my views relating to the composition and 
structure of Arklow Eock, with the opinions I entertained at the time 
respecting the igneous origin of the white felspathic rock, so prevalent 
in the counties of "Wicklow, "Wexford, and "Waterford, caUed by me 
compact felspoTy but to which Professor Sedgwick's appropriate name 
of felstone has lately been applied by Mr. Jukes. 

In the present state of the geological examination of the country, I 
think it desirable, however crude, to bring these notes, as made on the 
spot, before the Society, with a view to friture discussion. 

In the last edition of my Geological Map of Ireland I have not made 
any change in the divisions which, in 1847, I thought it best to adopt 
between the rocks which I believed to be undoubtedly of igneous 
origin, and those which presented a kind of mean between igneous 
and schistose metamorphic rocks, the greater portion of which are 
now classed by the geological surveyors as volcanic ash. And, although 
I do not mean on the present occasion to dispute this view, still, on look- 
ing over my notes and specimens, I am not yet quite a convert to it, at 
least to the full extent of the views entertained by Mr. Jukes, and his 
excellent corps of field observers. 
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The following are the notes written at Arklow, dated June 26, 

1847: — 

The most Batis&ctory and characterifitic example of the igneous pro- 
trusions of the counties of Wicklow and Wexford is exhibited at the 
hills called generally Arhhw Bock, situate about two miles to the south 
of the town of Arklow. At this place there are two abrupt bills 
which rise precipitously, one out of the sea on the east side, and the 
other from the schistose plain on the west. 

If we commence our examination from the south-western point of 
the western hill called Eock little, we find a remarkable though irregular 
vein of white or grayish-white porphyritic felspathic rock, traversing 
the slate rock in a north-east and south-west direction, where it crosses 
the road at the south end of Eock Little, and where it has been 
quarried ; its breadth is about 80 feet, having metamorphic schist on the 
weflit side, and a protrusion of greenstone on the east : proceeding north- 
wards, the vein expands, and is there quarried extensively, and when 
broken is used for repairing the roads. In some places the rock in- 
cludes thick elongated masses of schist, which are highly metamorphic, 
and sometimes present the character of semi-porphyry. 

About 300 feet northward from the first opening of the vein at the 
road, it presents the appearance of three distinct veins, each having 
vertical sides, separated from each other by interposed masses of meta- 
morphic schist, which are stratified horizontally, and have a vertical 
cleavage. If in this place we make a section across the vein fr^m west 
to east, we find first a vertical vein consisting of white felspathic rock, 
having a porphyritic structure, from its containing occasionally imper- 
fect crystals of felspar, a few crystals of hornblende, and grains of gray 
quartz ; this vein or branch is 16 feet in breadth ; beyond it to the east 
is a rib of metamorphic schist, presenting the usual cleavage 14 feet 
broad ,* then a second vein of felspathic rock, similar to the fiirst, 50 feet 
in breadth, again a second mass of metamorphic schist, 70 feet broad, 
beyond which is a vein of coarse-grained felspathic rock, 70 feet broad 
at the least, but to the north-eastward it may be considerably more } 
this rock in hand specimens presents the appearance and structure of a 
rather fine-grained granite, being composed of grayish-white felspar, 
white mica, some crystals of hornblende, and some quartz ; the blocks 
which have been quarried present large cubical or rather slightly rhom- 

VoL. VII. 2 M 
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boidal maaseB, many of which would weigh npwards of a ton, some 
upwards of two tons. Notwithstanding the difference in the stmctore^ 
it is probable that the three apparently distinct yeins are the produce 
of one common root, and that the difference in the veins has resulted 
from the slower cooUng of the lai^ mass giving time before consolida- 
tion for the more perfect development of the crystals of felspar, &c. 

Continuing our general section to the eastward, we find schistose 
rock dipping to the south-east, at an angle of 15 d^prees, having a 
nearly vertical cleavage; it is highly metamorphic near its contact 
with the felspathic vein, but becomes gradually less so at a distance 
from it. 

Contiauing the section to the east, at a distance of about 200 &et 
from the last-mentioned granular branch of the felspathic vein, we come 
in contact with and cross the direction of the greenstone protrusion 
already mentioned, which at the road forms the eastern boundary of 
the felspathic vein, but which, taking a north-easterly course, cuts ob- 
liquely across the strike of the schistose rock. This gpreenstone con- 
tinues in the same direction, forming the summit and eastern declivity 
of the hill of Eock Little. But before reaching the farm-house of Bock 
Little it descends into the earth and is lost. 

At the house of Bock Little, unaltered schistose rocks are visible, dip* 
ping south-east at angles varying firom 10 to 20 degrees, and I have no 
doubt that this schistose rock forms the base of the valley which inter- 
venes between Bock Little and Bock Big. 

The protruded mass of greenstone just mentioned is highly crys- 
talline ; it is composed of oblong crystals of white felspar, with a pro- 
fusion of imperfect crystals of black shining hornblende, forming a very 
hard and beautiful rock. 

At the forge which stands at the forking <^ the road at the southern 
end of the valley, betweenBock Little and Bock Big, is a second protrusion 
of greenstone, which extends uninterruptedly along the line of the old 
Arklow road, in a north-easterly direction to the sea below the grave- 
yard. This rock is not so coarse-grained as that first described; the 
felspar is visible, but crystals of hornblende are rarely folly developed. 
Ascending Bock Big to the eastward, we find a close-grained felspathic 
mass, similar to that which occurs in the protrusion already mentioned ; 
but in this case it presents a rude columnar structure, the columns 
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being four, five, or edx-sided, inclining towards the N. E. at an angle 
of about 30^. Still continmng to ascend Bock Big to the eastward, the 
rock graduates into rather coarse-grained greenstone, the crystals of fels- 
par and hornblende being tolerably well developed, but not so perfectly 
as that first-mentioned. Still continuing to ascend, tiie crystalline and 
unstratified rock presents a nearly horizontal tabular structure, and the 
different tables exhibit different characters: in some it is felspathic 
bluish-gray, with crystals of hornblende, in others, dark bluish-gray, 
compact or splintery felspar without quartz. At the summit the rock 
is composed of a base of dark-gray compact felspar, with disseminated 
imperfect crystals of white felspar. Descending the declivity to the 
e€istward, the base of the rock still preserves its dark-gray colour, but 
it becomes very fine-grained, and presents the character of clinkstone 
porphyry, being translucent at the edges. 

This rock has been much quarried ; it very much resembles the fels- 
pathic porphyry of Penmonmawr in Carnarvonshire, used for the pave- 
ment of London. Continuing to descend to the eastward, the same 
rock continues to the base of the steep declivity, where the surface rock 
presents a white colour, and is similar to that of the vein first-men- 
tioned, but on this mass being quarried beyond the weathered surface, 
it presents the dark bluish-gray colour of the flub-crystaUine felspar 
porphyry of the summit of the hill. Still continuing to descend to the 
eastward, the rock, which presents a white felspathic mass at the sur- 
face, is- foUowed by dark bluish-gray compact felspathic porphyry, 
which extends nearly to the coast. 

The cHff immediately above the strand is composed of a brown and 
apparently irregularly stratified mass of rock, dipping S. "W., angle 80°, 
and presents a very doubtM character. At the base close to the 
i^ore, near the old mine adit, the rock consists of thin beds of black 
Lydian stone, passing into flint slate, in which graptolites have been 
discovered. At the adit a bed of breccia occurs, having a close-grained 
quartzose or homstone base, with angular fragments of white quartz and 
some Lydian stone ; but time did not admit of these rocks being examined 
with sufficient care. Leaving the section, and proceeding in a N. E. 
direction towards Arklow and the sea, we find that the greenstone and 
columnar felspathic rock extend uninterruptedly from the forge in a 
north-easterly direction to the sea-shore, at the northern extremity of 
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Bock Big, varyiiig frequently from ordinary greenstone to the dark 
gray compact felspathic rocL On the sea-shore there is a rude fist^ade 
of basaltic columns similar to, but more perfect than, those already 
mentioned, which are being quarried for the pier at Arklow ; and the 
columnar structure is in consequence far less striking than it has for. 
merly been, but it is still sufficiently visible. The most remarkable cir- 
cumstance is, that these columns sometimes consist of a porphyritic 
felspathic rock, composed of dark-gray compact felspar, containing 
imperfect crystals of hornblende ; while other portions of the mass are 
composed of i^lintery, fine-gramed, dark-gray compact felspar, having a 
conchoidal fracture, translucent at the edges, and in Jiand specimens 
resembling fine-grained quartzite. 

The coast south of this columnar rock is composed of the ordinary 
amorphous unstratified rock, varying in character and colour, as already 
mentioned ; but it is remarkable that the dark-gray rock is in one in- 
stance at least traversed by a vertical vein of white compact felspar 
rock about 9 inches in thickness, exactly similar in structure to that 
first described. 

On the whole, Arklow Eock consisting of Hills Big and Little, pre- 
sents a fine example of an igneous protrusion, or perhaps succession of 
protrusions through the slate rocks ; and the frequent variation in the 
structure and composition of the rock in different parts proves that 
similar rocks which occur in various parts of Wicklow and Wexford, 
intermixed vrith slate rock, are also igneous protrusions, though in 
many cases, owing to their ambiguous character and schistose structure, 
I have classed them with, and called them, metamorphic slates. 

The quarry at Gorey may be instanced as an example, also Ask "FTill, 
north of Gorey, where the porphyry and felspathic rocks are associated 
wiili greenstone, siTnilar to that on Bock Little. 

On the whole, the results of the examination of Arklow Bock leave 
no doubt on my mind as to the igneous origin of Tara Hill, and other 
hills and ridges of that district ; but still there are several localities in 
which both porphyritic and felspathic rocks occur, so intimately associ- 
ated with rock presenting a schistose structure as to render it doubtfiil 
whether they should be classed with igneous or with schistose meta- 
morphic rocks, and I may mention Bennogue Hill, near Gorey, as an 
example. 
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Mb. Joseph Eincaid, Jun., e2diibited, and read the following remarks 
on, — 

A section acboss the coal beds of leitbim. 

The paper whicli I have the honour to lay before the Society has refe- 
rence to a section made through tiie Coal district of the county of Leitrim. 
It was taken in a direction nearly north and south across Lough AUen. 
The beds south of that Lake are almost horizontal, and north dip about 
10°, Starting from the hills above the Crevylea Company's Iron Works, 
near the smaU Lake Lackagh, we pass over the red and white sandstone, 
or freestone, in which occur thin seams of coal. These were formerly 
worked, but have been abandoned for some time. Descending then by 
the river that runs by the Company's fdmaces, we have exposed a thick 
bed of shale, in which are the workings for ironstone. This is found in 
baUs, and in the bed, the former uppermost, about five or six feet thick, 
and of great richness, and the latter immediately below, not so rich, but 
also very valuable. Beneath this, at the fdma,ces, occurs a seam of ex- 
cellent fire-clay, which lies at the bottom of the shale. It is from eigh- 
teen inches to five feet thick, and the specimens of alum are from this 
seam. I also found some well-preserved Orthoceratites in the limestone 
nodules that surrounded this. These nodules are formed of thin coats 
or layers, and are generally of large size ; but those I was able to split 
open generally contained these fossils. Below this occurs an impure 
limestone, called Calp, — this being, I suppose, a mere lithological dis- 
tinction. In this I found many traces of Posidonomya. 

Further to the west we come upon the limestone that is worked for 
the Company's fdmaces. This is very hard and compact, and contains 
few fossils. I was only able to obtain a few smaU specimens of 
Atrypa. 

On the other side of Lough AUen we again come upon the impure 
limestone, dipping in the same direction. This would seem to indicate 
a considerable fault in the Lake, — one, I should think, of six or seven 
hundred feet. 

I have now to point out the principal peculiarity in the section, 
which is the occurrence here of a bed of gypsum, about five or six feet 
thick. It is of pecuUar appearance, being thickly interspersed with 
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cryBtals of Selenite, and lies on the impure limestone at the edge of the 
Lake. I do not know tliat the occniieDce of a bed of gypsom in carbo- 
nate of lime has been noticed before ; bnt Professor Jukes informs me 
that he has seen fossils converted into snlphate of lime, and full of Sele- 
nite, imbedded in the tertiary limestone of Sonth Australia, and also 
in the recent limestone of the coral ree&. 

The remainder of the section shows the shale, which is about 120 
feet thick, and the sandstone which contains the seams of coal worked 
by the Grerylea Company for their Iron Works. The seat-rock, which 
corresponds with the nnder-dsy of the English coal-measores, is here a 
hard, fine-grained sandstone* 
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